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Executive Summary

In 2002, the Wildlife Management Institute (WMI) received a federal aid grant to develop
an overall framework and specific recommendations on:

1. How to gain a more thorough and rigorous understanding of the relationship
between waterfowl hunting regulations and hunter satisfaction, recruitment,
retention, and involvement in habitat conservation; and

2. How to systematically incorporate this understanding into management and
conservation programs.

The intent of this project was to capture all of the previous work done in this area, focus the
best thinking on the issues, define future direction, and recommend research needs.

The project had four components:

1. Compile previous research and literature;
Assemble a “Think Tank” of technical and administrative representatives from
Flyway Councils and U.S. Fish and Wildlife Service (USFWS), and experts in the
fields of hunter recruitment/retention and human dimensions research;

3. Through two meetings of the Think Tank, create a sense of direction and internal
agreement; and

4. Develop specific recommendations for improving/enhancing management
programs.

As befitting a “Think Tank,” the work of the group was characterized by sharing of
voluminous background materials and lively, wide-ranging discussions during the
workshops, on conference calls, and via e-mail.

This report includes a series of chapters authored by individual Think Tank members
followed by “Conclusions” and “Recommended Actions” sections.

The chapters are the foundation on which the conclusions are based, and while there is not
unanimous agreement among Think Tank members on all points made in each of these
chapters, there is acceptance by the majority of members on the report content and
recommendations. The chapters have been reviewed internally by the Think Tank
members, but have not been published elsewhere or peer reviewed in a formal sense.

The “Conclusions” and “Recommended Actions” sections are an attempt by the Think
Tank to condense and synthesize findings and provides concise information and guidance
for waterfowl managers.

It is challenging to make generalizations about the relationships between regulations,
satisfaction, participation and involvement in conservation. The following conclusions and
recommended actions are based on the literature, and on the discussions within the Think



Tank. These are not comprehensive, but represent the issues and suggested courses of
action that the Think Tank believed would be most useful for managers.

1. Research suggests that regulations can have an effect on satisfaction and short-term
hunting participation when there are dramatic changes such as a major reduction in
opportunity or increased costs. However, it is difficult to predict accurately either the
specific regulatory conditions affecting participation or the magnitude of the effect(s).
Moderate changes in such things as season length or bag limits have not been shown to
produce significant effects on recruitment and retention. Regulations may introduce
new constraints to low-commitment hunters serving as the impetus for the gradual
withdrawal from the sport.

2. The “preferences” of hunters for regulation options are dynamic and may:

e Change over time;

¢ Be influenced by expectations or perceptions about the resource condition;
and/or

e Be different for different subgroups of hunters (based on location,
specialization, stage of development as a hunter, etc.) For example,
specialists may prefer restrictive regulations so they can "capture" a larger
share of the resource or hunting opportunity.

3. Satisfaction with a season may be affected to some extent by regulations, but
satisfaction is only one of many considerations in hunters’ participatory decisions.
Thus, participation (retention and recruitment) over the long-term is likely to be
influenced to a relatively small degree by regulations. Rather, long-term participation
is primarily influenced by broad-based changes in an individuals’ social and cultural
values, many of which are beyond the natural resource manager’s control

4. Use of behaviors such as participation or license buying as an indicator of retention can
be challenging for a number of reasons. First, not all “active” hunters participate in
waterfowl hunting every year. Recent research indicates that there is a much larger pool
of “active” hunters than previously suspected. In any given year, only a portion of this
pool of hunters may actually hunt. As a result, the composition of hunters in any given
year may be very different from the previous year. Beyond that, however, it is likely
that a large percentage of hunters who eventually desert the sport do not make a
conscious decision to quit. Termination is often marked by prolonged inactivity with the
intention of one day returning to the sport.

5. Without more systematically gathered and appropriate information to guide regulatory
decisions, changes to regulations (or other management actions) may not have the
intended consequences in terms of waterfowl hunter satisfaction, participation or
involvement in conservation. Moreover, we don’t have the information (particularly at
the national level) to predict with reliability what the consequences might be and no
monitoring tools in place that would allow us to discern changes after the fact.



Although some human dimensions information can be gathered quickly, relatively
inexpensively, and put to use immediately, there are needs that likely can only be met
through long- term efforts requiring significant financial commitments and
coordination from the waterfowl-management community.

6. The waterfowl-management community remains interested in framing objectives for
the AHM process that relate more directly to hunter satisfaction and participation
rather than to the size of the harvest. We continue to see no theoretical problem in
pursuing objectives defined in these terms, but clearly there are major challenges in
application. Considerable foundational research would be needed to identify the
appropriate hunter-related performance metrics, how those parameters would be
measured, and how they might be influenced by changes in hunting regulations. Given
these difficulties, it may be more appropriate to pursue hunter-related objectives
indirectly through the specification of regulatory alternatives and possible constraints
on their use. Moreover, the most productive nexus for addressing hunter satisfaction
and participation issues in the regulatory process may be at the State level, rather than
at the federal domain of the AHM process.

7. If increased participation (recruitment and retention) of hunters over both the short and
long term is important to waterfowl managers, then they must look at a broad array of
factors that affect participation rather than regulations exclusively.

8. States use a diversity of methods for involving stakeholders in the decision-making
process and these methods need to be documented and evaluated to determine how the
processes could be made more effective. There is reason to question the reliability of
input provided by highly specialized and involved hunters that participate through
advisory committees and other processes, and how accurately it represents the hunters
of a state or region. Their input may actually be a valid assessment even though survey
results differ, because they are more experienced and informed and better able to
evaluate choices of season opening dates, etc. Alternatively, their own preferences
may not satisfy the statewide population at all, in which case the public input system is
not representative and likely to continue to fail to optimize hunter satisfaction with
waterfowl regulations.

9. There is evidence demonstrating that the influence of hunting participation on hunter
stewardship and ethics is not universal among hunters and/or is not universally
expressed in all issues. Hunting may contribute to the development of stewardship
and related behaviors among the hunting community, but it does not appear to
guarantee that development nor is it the only means of influencing such development.
There is a growing recognition among waterfowl managers that human-dimensions
information may be just as important to developing successful hunting regulations
and other management programs as is biological information. However,
incorporating social information into management processes in a rigorous, scientific
fashion represents a formidable challenge. There are three key reasons for this:



a) The complexity of the relationships between hunting regulations and the outcomes
managers seek, as well as a lack of consensus among managers about preferred
outcomes and their priorities;

b) A limited understanding of human-dimensions science among waterfowl managers;
and

¢) Limited funding for monitoring and research of human-dimension issues of interest.

Given these hurdles, we believe the waterfowl-management community must engage
in a more systematic discussion of human-dimension needs and their priorities
relative to other management activities. This report serves as a foundation for that
discussion.

Recommended Actions

As previously explained, the relationship between regulations, satisfaction, participation
and involvement in conservation is very complex. Considerable effort by waterfowl
managers will be required to understand and incorporate this relationship in future
regulations.

Foundational research is needed to identify the appropriate hunter-related performance
metrics, how those parameters would be measured, and how they might be influenced by
changes in hunting regulations. In addition, monitoring tools need to be developed and
implemented that would allow us to discern changes after the fact. Most of these needs can
only be met through long- term efforts requiring significant financial commitments and
coordination from the waterfowl-management community.

The most productive level for addressing hunter satisfaction and participation issues in the
regulatory process will likely be at the State level, rather than at the federal domain of the
AHM process. However, to obtain a full picture of the complex interacting factors, research
and monitoring will be required at both levels. This will require waterfowl managers to
look at a broad array of factors that affect participation and become much more familiar
with human dimensions, rather than exclusively understanding the regulations process.

In addition, an evaluation of the public input process for developing regulations at both the
federal and state level is needed to ascertain the reliability of input provided by highly
specialized and involved hunters that participate through advisory committees and other
processes, and how accurately it represents the hunters of a state or region in optimizing
hunter satisfaction with waterfowl regulations.



Introduction

Waterfowl managers, hunters, and agency administrators consider hunting regulations, as
they strive towards achieving a variety of outcomes or goals. The primary goal being
perpetuating waterfowl resources at sustainable levels that assure sustainable populations
and future hunting opportunities. Waterfowl managers desire hunting regulations that:

e Are acceptable to diverse hunter interests and survive the decision-making process;
e Sustain participation of waterfowl hunters over both the short- and long-term; and
e Contribute directly or indirectly to conservation of waterfowl and their habitats.

For years, managers have recognized that the relationships between these outcomes are
complex and in many ways poorly understood (Johnson & Case, 2000). Human
dimensions studies have suggested that progress towards goals regarding hunter
participation and satisfaction may not be substantially achieved simply through regulations
that provide for the maximum allowable harvest (Enck et al.,1993; Ringelman 1997).

A survey of Flyway Technical Group and Council representatives (AHM Working Group
Report 2000) indicated that most Flyway representatives believed that information about
hunters was an important component of hunting regulations development. Less than half
the states surveyed, however, were systematically collecting this information. Although
hunter participation and satisfaction have been long-term concerns of the waterfowl
management community, it was unclear how measures of hunter satisfaction would be
incorporated into the Adaptive Harvest Management (AHM) process currently used to
adjust hunting regulations. To do so, managers would need more information about the
social and aesthetic aspects of the hunting experience.

At a Joint Flyway Council meeting in July 2000, a subcommittee of the AHM Working
Group recommended that a “Think Tank™ of experts be assembled to frame the issues and
outline options for addressing them. This recommendation was re-confirmed by the AHM
Working Group at the April 2001 meeting. This project was developed in direct response
to this stated need of the AHM Working Group.

Project Purpose

In 2002, the Wildlife Management Institute (WMI) received a federal aid grant to develop
an overall framework and specific recommendations on:

1. How to gain a more thorough and rigorous understanding of the relationship between
waterfowl hunting regulations and hunter satisfaction, recruitment, retention, and
involvement in habitat conservation; and

2. How to systematically incorporate this understanding into management and
conservation programs.

The intent of this project was to capture all of the previous work done in this area, focus the
best thinking on the issues, define future direction, and recommend research needs.



Project Components
The project had four components:

1. Compile previous research and literature;

2. Assemble a “Think Tank” of technical and administrative representatives from
Flyway Councils and U.S. Fish and Wildlife Service (USFWS), and experts in the
fields of hunter recruitment/retention and human dimensions research;

3. Through two meetings of the Think Tank, create a sense of direction and internal
agreement; and

4. Develop specific recommendations for improving/enhancing management programs.

Think Tank Process

The WMI contracted with D.J. Case & Associates for facilitation and management of this
project. This report was prepared by David Case on behalf of the Think Tank.

The 15-member Think Tank (Appendix A) was formed in March 2003. Following is a
summary of the Think Tank process and timeline:

e The first Think Tank workshop was held in April 2003 in Jackson, MS.

e The human dimensions specialists from the Think Tank met in October
2003 in Mishawaka, IN.

e The human dimensions specialists developed a series of papers following
the October meeting. These papers were edited into a “framework” that was
distributed to the entire Think Tank.

e A second Think Tank workshop was held in December 2003 in Chicago, IL.

e Think Tank member Jody Enck presented a summary of Think Tank efforts
along with preliminary conclusions and recommendations at the AHM
Conference in January 2004.

e In February and March 2004, this report was compiled and various drafts
reviewed by Think Tank members.

As befitting a “Think Tank,” the work of the group was characterized by sharing of
voluminous background materials and lively, wide-ranging discussions during the
workshops, on conference calls, and via e-mail.

This report includes a series of chapters authored by individual Think Tank members
followed by a “Conclusions” and “Recommended Actions” section.

The chapters are the foundation on which the conclusions and recommendations are based,
and while there is not unanimous agreement among Think Tank members on all points
made in each of these chapters, there is acceptance by the majority of members on the
report content and recommendations. The chapters have been reviewed internally by the



Think Tank members, but have not been published elsewhere or peer reviewed in a formal
sense.

The “Conclusions” and “Recommended Actions” sections are an attempt by the Think

Tank to condense and synthesize findings and provides concise information and guidance
for waterfowl managers.
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Chapter 1: Hunter Satisfaction and Harvest
Jody Enck

The greatest sustained attempt at using an adaptive approach to wildlife management has
been with adaptive harvest management (AHM) of waterfowl (e.g., Johnson et al., 1993;
Williams & Johnson, 1995; Johnson et al., 1997; Williams, 1997; Johnson & Case, 2000).
Managing adaptively entails a process for decision-making (e.g., Lancia et al.,1996; Riley
et al., 2003). Essential components of this process include: analyzing the management
situation to determine “the problem” to be addressed, defining management goals and
objectives, developing a model of the management system to reflect factors that influence
achievement of objectives, identifying and implementing alternative management actions
or policies for meeting objectives, monitoring management outcomes, and adjusting
decisions based on this process of “learning by doing” (Walters, 1986).

Situation assessment involves identifying management problems to be solved in terms of
goals and objectives, and describing the management context within which problems might
be addressed. In practice, adaptive management typically has meant describing
management problems in terms of needed changes in (i.e., management of) the state of
system components (i.e., population or habitat characteristics) and/or proportional or
temporal rates associated with ecological processes (e.g., predation rate, birth rate, harvest
rate) that drive interrelationships among system components (Walters, 1986; Johnson et al.,
1993; Lancia et al., 1996). Management of these states and processes is needed to sustain
or optimize ecological function. The focus of adaptive management has been to alter the
processes that affect the level of states in the system (Walters, 1986). Implicit in selection
of resource states or processes to manage is the assumption that those are important (or
should be important) to society (e.g., Johnson et al., 1993; Johnson & Case, 2000).

With the case of AHM, resource states and processes that are assumed to be important to
society and which have been incorporated into objective functions include duck population
status and harvest rate. These have been selected based on the assumption that size of
harvest by individual hunters directly affects satisfaction for those hunters. Although
harvest likely is an important factor affecting satisfaction for many waterfowl hunters,
other factors are undoubtedly as important or more important. Identification and
incorporation of these underlying factors into the objective functions of AHM should
theoretically improve the selection of alternative management actions that influence
satisfaction and improve the predictability of those alternatives on harvest behavior.

The nature and range of these underlying factors and their role in predicting hunter
satisfaction and continued participation can be inferred from a review of the literature on
hunting-related satisfaction. Some of the first studies of hunter satisfaction from the 1970s
and 1980s concentrated on a single, harvest-related component pertaining to a particular
hunting trip (e.g., number of game animals seen or harvested) (Crissey, 1971; Langenau et
al., 1981). Others focused on nonharvest components related to crowding or encounters
with strangers (Heberlein et al., 1982). Some of these early studies were conducted from
the perspective of an entire hunting season, rather than a single trip afield. However, those
studies generally were limited to an examination of harvest-related satisfactions (e.g.,
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Stankey et al., 1973). Most of these studies seemed to be based on the hypothesis that
evaluations of satisfaction with a single component would influence likelihood to
participate.

Starting in the mid-1970s, researchers developed the concept of multiple satisfactions.
This concept recognized that hunters seek and derive numerous types of satisfactions
relating to their experiences during a hunting season (Potter, et al. 1973; Hendee, 1974;
Decker et al., 1980). The multiple satisfactions concept expanded on the theoretical
relationship between hunt quality and likelihood of going hunting again in the future.

Langenau and Peyton (1982) added a temporal dimension by examining multiple
satisfactions that occurred during three stages of a single hunting trip: (1) "planning and
preparation" during which the hunter "gets ready" for a hunting trip, (2) "field experience"
which includes the time spent hunting afield, and (3) "recollection" which reinforces and
adds to satisfactions gained during the other stages. This research provided a first
recognition of hunter satisfactions that occurred outside of the regulatory framework of
wildlife agencies.

Enck and Decker (1991, 1994) expanded on that notion, and examined the types of
satisfactions that were derived from experiences that occurred throughout the year. They
examined satisfaction components associated with temporal (preseason, during season, and
postseason) and motivational (affiliative, achievement, and appreciative) dimensions.
Examination of satisfaction components arranged in a 9-cell matrix with three temporal and
three motivational dimensions revealed that postseason/preseason experiences in
consecutive years overlapped, producing year-round hunter satisfactions.

Vaske et al. (1986) grouped satisfaction components into three categories they named
nature/sport, wildlife, and human interaction. They found that nature/sport variables
explained more of the variance in satisfaction for waterfowl hunters than either wildlife or
human interaction variables. Further, they found no support for the hypothesis that greater
harvest leads to greater satisfaction for individual hunters. Hammitt et al. (1990) reported
similar findings for deer hunters, concluding that different kinds of satisfaction components
influenced hunters’ assessment of the quality of the hunting experience vs. quality of the
hunt. For instance, environmental (i.e., weather conditions and being outdoors) and social
(i.e., crowding and hunting behavior) factors were the best predictors of satisfaction with
the hunting experience. Deer population variables (i.e., number of deer seen, number of
deer bagged) were the best determinants of a quality deer hunt (Hammitt et al., 1990).

Hammitt et al. (1990) also reported that hunters’ estimates of deer herd size, based on the
amount of deer sign seen or numbers of deer encountered, influence their harvest behavior.
The association between hunters’ recent experiences and future behaviors is consistent with
Molnar and Smith’s (1982) finding that level of willingness to participate in an action
indicates the degree to which a person believes the particular action is a means of achieving
desired outcomes. Hunters use game population characteristics and related variables to
estimate the size of the game population. Based on this estimate, they decide whether
harvesting additional or fewer animals this year will likely affect various
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satisfaction/dissatisfaction components next year (i.e., seeing game sign, getting a chance
to shoot enough game to make it worth their while). Because environmental and social
variables are less directly, or not at all, related to hunters’ estimates of the game population,
they do not provide much insight about hunters’ harvest behavior.

More recently, and consistent with the notion of the multiple satisfactions concept, Riley et
al. (2002) and Riley et al. (2003) supported the notion that adaptive, experimental
management of wildlife has the potential to enhance management decision-making. The
greatest benefit can result if research is directed toward improving decision making by
integrating biological and human dimensions information to attain objectives of importance
to society. They further suggested that good management decision-making needed to take
into account explicitly that different stakeholders recognize and place importance on
different objective functions—which can reflect different components of satisfaction—and
that when these objectives are met, they contribute to the goal of having satisfied waterfowl
hunters.

Whereas management goals related to the management problem are relatively broad
statements about the purpose of management, objective functions are more specific
statements about what management is intended to achieve. Objectives often are stated as
measurable outcomes against which the success or performance of management actions can
be evaluated (e.g., Walters, 1986). Identification of objective functions depends greatly on
the starting premises associated with the management situation. For example, a starting
premise of AHM is that an optimal set of management actions can be found to achieve a
desired ecosystem response (Johnson et al., 1993; Lancia et al., 1996).

An alternative starting point is to consider that human values provide the lens through
which different stakeholders interpret and evaluate various recognized outcomes of
management (Riley et al., 2002). That is, different stakeholders may value — for quite
different reasons — a change in wildlife populations or in ecological processes. In this case,
the ecological response may be only a means to several different fundamental ends desired
by various stakeholder groups, or even the same stakeholder group. For example, duck
hunters for whom harvest is a desired outcome may have very different reasons for wanting
to harvest waterfowl. If hunters associate more than one fundamental end with waterfowl
harvest (e.g., for food, to achieve status, etc.), more work needs to be done to discern the
important fundamental ends associated with harvest because harvest is only a means for
achieving other ends. A necessary starting point then is to ascertain what objective
functions should be the focus of management, and how to develop models for selecting
management actions that will achieve those objectives.

Insights about the fundamental ends that hunters may associate with waterfowl harvest can
be gained by examining two related paradoxes from the satisfactions literature. First,
increasing harvest (or harvest opportunity) does not always increase satisfaction, and can
decrease satisfaction. Second, the same amount of harvest (or harvest opportunity) can
both satisfy and dissatisfy simultaneously, although of course, for very different reasons.
Hunters evaluate whether a particular amount of experienced or potential harvest is “good”
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or “bad” based on basic beliefs and values about the fundamental ends they associate with
waterfowl hunting.

Findings in the literature support the hypothesis that hunters’ overall evaluation of
satisfaction is related to levels of both positive and negative fundamental ends they
associate with harvest. Does/will a particular amount of harvest increase or decrease the
“good” things about waterfowl hunting that are very important to hunters? If the levels of
these positive fundamental ends are above a minimum desired level, hunters should be
satisfied. If the levels are below a minimum desired level, hunters should be dissatisfied.
Does/will a particular amount of harvest increase or decrease the “bad” things about which
hunters are very concerned? If the levels of these negative fundamental ends are below a
maximum tolerable level, hunters should be satisfied. If the levels are above a maximum
tolerable level, hunters should be dissatisfied.

Small harvests (or harvest opportunity) may decrease satisfaction if hunters associate that
harvest with lower-than-desired levels of positive fundamental ends, such as “sufficiency
of harvest” or “hunting expertise.” For example, 50% of New York duck hunters in the
early 1990s apparently believed they would not experience a minimum desired level of
“sufficiency” with a bag limit of <three ducks/day (Enck & Decker, 1990). In the late
1990s, Ringelman (1997) found that 40% of duck hunters nationally would quit hunting if
the bag limit was just one duck/day, supporting the hypothesis that a harvest of 1 duck was
below their desired level of harvest sufficiency. Further, harvesting too few of a
particularly challenging species may decrease satisfaction for highly committed waterfowl
hunters who hunt consistently year-to-year and who place great importance on
demonstrating “hunting expertise” (Enck & Decker, 1990).

Conversely, small harvests (or harvest opportunity) may increase satisfaction if hunters
associate lower harvests with desired levels of positive fundamental ends, like “trophy
value,” being a “conservationist,” or “fairness” among hunters. In the 1950s, hunters in the
Mississippi Flyway who harvested just one to two geese felt “repaid” for their effort and
indicated that higher harvest could detract from the quality of their hunt, diminish the
trophy value of geese, and lead to overall dissatisfaction (Schoenfeld & Hine, 1958). More
recently, several studies have found that waterfowl hunters pass-up shots at certain duck
species or female ducks as a way of achieving a desired level of being a “conservationist”
(e.g., Enck & Decker, 1991; Miller, 2000). Support for management actions that reduce
harvest by individual hunters also have been related to the notion of increasing the level of
“fairness” among hunters (e.g., Glass & More, 1992).

Small harvests also may increase satisfaction if hunters believe lower harvests decrease the
levels of negative impacts, such as “excessiveness of harvest” (i.e., being a game hog) or
degree of being unethical. For example, Ringleman (1997) found that hunters preferred a
bag limit of <5.6 ducks/day on average, perhaps because higher harvest opportunity would
have exceeded a tolerable level of “excessiveness.” Miller (2000) surmised that hunters
may criticize large bag limits for snow geese as being intolerably excessive. Findings
reported by Glass and More (1992) and Kuentzel and Heberlein (1998) suggest that hunters
might support lower bag limits (i.e., lower harvest opportunity) as a way of reducing the
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practice of sky-busting at geese, which even sky-busters themselves said contributed to
intolerable levels of being unethical.

These examples of paradoxical relationships between harvest and overall satisfaction
highlight the need for understanding the positive and negative fundamental ends that
hunters associate with waterfowl harvest. Identifying these ends and incorporating them
into the objective functions of management should improve management decision-making,
compared to focusing on harvest per se. Perhaps future harvest could be predicted with
greater precision if these were parameterized as part of the AHM model.

The ideas presented thus far for incorporating the concept of hunter satisfaction into the
objective functions of AHM have focused on individual-level measures of satisfaction that
then can be aggregated in the form of some average level for a population of waterfowl
hunters. An alternative idea involves the concept of social utility (Loomis 1993). It
suggests that we attempt to determine the utility of a particular service based on peoples’
willingness to pay for it. Key to applying this concept is estimation of a demand curve
showing the relationship between (for example) the number of days in the season and the
resulting aggregate utility (measured as total willingness to pay) for hunters. A demand
curve would reveal how the utility of each extra day hunting diminishes or increases the
cumulative value as more days are added to the season.

The social utility measure is actually one of the few, if not the only approach that has been
used in estimating the summed effect of a service. For example, in using the overall
satisfaction approach for assessing utility to hunters, it is assumed that if more days hunting
is important to a person, their overall satisfaction rating (given at the end of a season) will
be increased if more days are offered. The social utility approach suggests that the utility
gained is the sum of utility received in all individual trips taken (measured as the amount
you would have been willing to pay for each trip taken). Critics have argued that the
willingness to pay metric is subject to many biases and may be unreliable, however, the
simplicity, predictive ability and comparability of study results have made this a popular
approach.
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Chapter 2: Effects of Regulations on Hunter Participation and

Satisfaction
Mike Manfredo

Discussions and deliberations in the annual process of formulating waterfowl hunting
regulations often assume that:

1. Regulations can have a significant affect on hunter’s satisfaction with their hunting
experiences;

2. Hunter satisfaction will have a direct affect on hunter participation, hunter
recruitment and hunter retention; and

3. Regulations will have a direct affect on hunter participation, recruitment and
retention.

Are these assumptions valid? Unfortunately, research on this topic is not definitive. A
limited number of studies have examined the topic and those that have been conducted
typically have a short time frame and are descriptive (as opposed to longitudinal studies
that have evaluated regulatory change). However, research that is available would lead one
to the conclusion that the strength of these relationships depends on the specific variables
and the context under consideration. It would depend, for example, on the participation
behavior(s) of interest (e.g., buying a license, participation in the season, number of trips
taken), the type of regulation being considered (e.g., license fee, length of season, bag
limit, complexity of regulation), the extent of change associated with a regulatory change,
(e.g., percent decline in season length, percent increase in license costs) and the length of
time under consideration (one season, one trip, several seasons). Given these contingencies
and the limitations of research on this topic, the approach taken here was to present
available findings in the context of theoretical frameworks that helped guide conclusions
about the relationships.

Clarifying the Concepts of Satisfaction and Participation

As a prelude to introducing these findings, the concepts of satisfaction and participation are
clarified. The notion of hunter satisfaction was one of the first concepts to be explored in
the human dimensions of wildlife literature. Early research attempted to identify hunting’s
multiple satisfactions (Hendee, 1974). For the most case, these satisfactions were simply
aspects of hunting that were evaluated positively by the participant. As this line of inquiry
became more sophisticated, satisfaction was tied to the concept of human motivation as
researchers attempted to understand why hunters participate (e.g., Driver and Brown,
1975). Satisfactions, in this case, were fulfilled motivations and included things such as
achievement, socialization, stress release, status seeking, etc. This approach served as the
basis for defining types of recreation experiences and led to development of the Recreation
Opportunity Spectrum planning used by the U.S. Forest Service and Bureau of Land
Management and to notions of experience based management advocated for use in
management for wildlife viewing (Manfredo, 2002).
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A second, more common use of the satisfaction concept is as an overall evaluation
(Manfredo, Vaske, & Decker, 1995). For example, hunters might evaluate a single trip, the
entire season, or aspects of the trip (e.g., regulations, weather, game seen) as satisfying or
dissatisfying. That will be the usage we explore here. This use of the term satisfaction is,
in fact, addressed in the well developed concepts of attitude-behavior theory. This theory,
which guides our discussion of hunter’s decision to participate in hunting, describes the
relationship between attitudes (evaluations) and behavior.

Participation is a variable that also demands some clarification. Certainly there are many
potential participation variables of interest. This might include, for example license buying
behavior, individual trip behavior, whether one participates in the season or not, one’s
sustained participation pattern, one’s future intention to participate, etc. Because different
factors affect participation based on the time frame being considered, separate discussion is
given here to “short term” participation decisions versus “long term” participation patterns.
In the first case, we examine individual level factors that affect the decisions of existing
hunters to buy a license and participate in hunting for a given season. In the case of long
term participation, we will describe factors that affect broad based, inter-generational
participation trends and the likelihood that regulations will affect those trends.

Short Term Hunting Participation

Prior literature would suggest that increased or decreased regulatory restriction can have a
dramatic effect on hunter participation. The most direct evidence is provided through
studies that evaluate the actual implementation of newly restrictive regulations. For
example, research by Fix, Teel, and Sikorowski (2001) examined big game hunting
participation over time in several western states. Findings show that license fee increases
generally reduced hunter participation the year of implementation, however it produced
only a short term decline which is followed by the resumption of the longer term trend.
Research by Barro and Manfredo (1996) examined a case where a dramatic reduction in the
length of Colorado’s deer hunting season (40-70%) resulted in a one-third reduction in
license buying as well as reduced intention to participate in the future. Miller (2000)
reported that when snow geese hunting regulations were made extremely liberal in Illinois
(no bag limits, unplugged shotguns, electronic calls, hunting 2 hour after sunset)
participation increased more than 500% in a two-year period.

Other research has explored the effects of regulations on participation by examining factors
that explain self-reports of participation patterns. For example Miller and Vaske (2003)
asked a sample of Illinois hunters to indicate whether their hunting effort increased, stayed
the same or decreased over the prior five-year period. Personal and situational constraints
were strong predictors of this variable and in particular, the researchers point out that “no
land available for hunting,” “not enough game” and “too many regulations” were important
predictors. Similarly, based on prior participation and intention to hunt in the future, Enck
et al. (1993) identified New York waterfowl hunters as “consistent” “sporadic” or
“dissociatiors.” Prominent reasons for dissociation from hunting (hunted previously but
intend not to hunt in next three years) included confusing regulations and huntable
populations.
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In terms of constraints of hunting, the more frequent finding in research on non-
participation indicates that former participants report having “no time” to engage in the
activity. For example, 51% of ex-hunters in Alabama cited that as the reason for not
hunting (Mehmood, Zhang, &Armstrong, 2003). This reason, of course, reveals a more
basic process by which hunting becomes less desirable than other activities within one’s
decision set. Decker, Brown and Siemer (2001) suggest it is related to the lack of family
support, social reinforcement and apprenticeship experiences.

Other research asks hunters to indicate how they would behave under hypothetical
conditions of change. For example, Pierce, Ringelman, Szmczak and Manfredo (1996)
asked Colorado waterfowl hunters the likelihood that they would hunt under conditions of
different bag limits and conditions of different season length. Their findings suggest that
the probability that active hunters would participate increases as daily bag limits increased.
The highest levels are reached at about four or more ducks per day. Furthermore, the
probability of participation increase as season length increases up to about 40 days or more.
Of course the limitation of these types of studies is that the relationship to actual behavior
is unknown.

It is clear that hunting regulations can and have affected hunter participation. It is difficult,
however, to predict accurately what specific regulatory conditions affect participation and
how the effects occur. Fulton and Manfredo (In Press) suggest that the relationship
between regulatory restriction and participation is not linear, rather there are certain
regulatory thresholds beyond which participation reacts abruptly. In the next section, a
hunter decision model is used to describe how regulatory restriction affects hunter
participation.

The Effects of Regulations in the Context of A Model of Participation Choice

The effects of regulations on hunter satisfaction and short term hunting participation is best
conceptualized in the attitude-behavior model displayed in Figure 1. This model of
participation is based on attitude behavior theory introduced by Fishbein and Ajzen (1975;
Ajzen, 1991), which is a widely applied model that predominates attitudinal research in the
human dimensions of natural resources (Fishbein & Manfredo, 1992; Manfredo, Teel, &
Bright, In Press). This model suggests that a specific behavior or class of behaviors is
influenced by three primary variables: attitude toward the behavior(s), normative
influences and perceived behavioral control (Figure 1). One’s attitude toward a behavior is
simply an evaluation about performing it, e.g., one has a positive, neutral or negative
evaluation toward performing buying a license for the season. This evaluation is formed
within the individual as the result of deliberations about the outcomes associated with
performing the behavior. There are two qualities associated with an outcome, the
likelihood of occurrence and the desirability of the outcome. For example, a person might
believe that if they go hunting during the season, it is highly likely that they will harvest
waterfowl and that harvesting waterfowl is a highly desirable outcome. This would
contribute toward a very positive attitude toward participation. However, the person may
also believe that hunting will require them to take considerable time from their family
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which is judged to be a very undesirable outcome and which would contribute toward a
negative evaluation. In the attitude formation process, the person deliberates on all
outcomes that come to mind regarding the decision, weighing positives and negatives to
arrive at an overall evaluation.

Normative Influences
(Expectations of
Others Important to You)
eg....

Friends who expect you to
participate
Wife’s agreement with
your participation.

Attitudes Toward
Participation
(Probability &
Desirability of

Outcomes)
e.g., Harvesting Game
Good Weather
Seeing Other Hunters
Being With Friends

Intention to
Participate in
Hunting Season

Perceived Behavioral
Control
(Beliefs and Evaluation
of Constraints & Control)
e.g., Beliefs About Costs
Adequate Time
Accessibility of Hunting
Area Equipment &
Hunting Ability

Figure 1. Model of a Waterfowl Hunter’s Decision To Participate in a Given Season.

Two other variables enter the behavioral decision in addition to one’s attitude. One
accounts for normative influences, which refers to the influence that others have upon your
decision. For example, a person may have a friend or group of friends with whom they hunt
regularly. These friends may have a strong expectation for this person to participate in
waterfowl hunting. The person’s belief about their friends’ expectations could have a
strong influence on the decision to participate (even though their attitude toward
participation may be weak).

The other variable is referred to as perceived behavioral control, which deals with one’s
belief about their ability to engage in the behavior. Some may believe that they would like
to participate but that the barriers are simply too great. For example, while a person may
have a positive attitude toward participation, they may believe that there is not available
location to hunt, may know no companions with who to participate, may perceive the costs
of participation to be too high, or may believe regulations are too complex. If that were the
case, it is unlikely the person would participate.
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Given this model, how would regulations or prior satisfaction affect the decision to
participate in the future? The simple answer is that they will only affect future
participation if they become salient enough to enter the deliberative process described
above. That might happen by introducing new beliefs about participation into the decision
process (e.g., does not leave enough time for me to hunt, would make it difficult for me to
identify legal ducks, would cost more than I can afford) or by altering the likelihood of
beliefs that might be considered without the regulatory change (e.g., decrease the
likelihood that a person will be able to see sufficient waterfowl, increases the likelihood
that a person will see many other hunters).

Within this context, prior research suggests that regulations will affect hunter participation
in two primary ways (Shown as arrows in Figure 2). First, Heberlein and Kuentzel (2002)
suggest that knowledge about regulations operate by affecting a person’s belief about the
likelihood of harvest. Unless the attitude is already quite positive toward participation, the
“new” information about regulations could weaken one’s attitude leading to the decision to
decline participation. Interestingly, the same regulation may make another person believe
that fewer people will hunt and that will have a positive effect on their harvest potential.
This would actually increase their positive attitude. The effect that a regulation will have is
totally dependent upon the conclusions hunters draw about the effects of the regulatory
change and the prior beliefs held by the individual.

Second, regulatory changes can affect one’s perceived ability to participate. Several
studies have noted that perceptions of constraints are important determinants of
participation. Enck, et al.(1993) for example, found regulatory complexity is a barrier to
waterfowl hunters in New York. Barro and Manfredo (1996) found that when deer seasons
were reduced to three days in Colorado, hunters believed it left too little time to hunt. If the
perceptions of constraints rise to a sufficient level, it tips the behavioral decision against
participation.

Several other conclusions can be drawn from this model. First, not all people value the
same outcomes, hence, there will be differences in how people are affected by increasing
regulatory restriction. As noted above, some may value highly restrictive regulations
because they believe it would reduce crowding, adding strength to their positive attitude.
Second, those “on the fence” with only slightly positive attitudes toward participation, with
significant constraints or without strong normative support will certainly be the ones most
influenced by increased regulatory restriction. These people are more likely to decline
participation as more restrictive regulations are introduced (or increase participation as
more liberal regulations are introduced). Third, it is certainly possible for regulatory
changes to have elements that are believed by hunters to result in positive outcomes as well
as negative elements. Furthermore, unless regulations are extremely prohibitive and
enduring, any negative affects are quite likely reversible in the short term as the “demand
pool” of prior hunters likely reconsider participation on an annual basis.

In summary, regulations will have an affect on hunters’ decisions if they believe it will
affect the outcomes of participation (e.g., the increased likelihood of positive outcomes
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from new regulations increases likelihood of participation, decreased likelihood of positive
outcomes leads to a more negative attitude). Prior research indicates that regulations affect

Normative Influences
(Expectations of Others
Important to You)

participate
Wife’s agreement with
your participation

Attitudes Toward
Participation
(Probability & Desirability of
Outcomes)
e.g.,

Harvesting Game
Good Weather
Seeing Other Hunters
Being With Friends
Available Accommodation
Being Outdoors

Intention to
Participate &
Participation

Behavior in

Hunting Season

Perceived Behavioral
Control
(Beliefs and Evaluation of
Constraints & Control)
e.g., Beliefs About Costs

. . Adequate Time
Attitude Towar'd Hunting Accessibility of Hunting
Regulations Area
(Probability & Desirability of Equipment & Huntin
Outcomes of Regulations.) quip Ability unting

€.g.,
Make time not worth effort
Improve ability to harvest
Confusing and difficult to
understand
Will result in harvest of too
many birds

Figure 2. Model Showing Effect of Regulations on Hunter’s Decision To Participate in a Given Season.

participation through their impact on beliefs about harvest and the extent to which they
provide constraints or barriers to participation.

From this discussion it should be clear that a key to predicting the impact of regulations is
an understanding of the hunters’ beliefs about the outcomes of regulations. And while
hunters beliefs may disagree with beliefs held by biologists or managers, it is important to
realize that to understand and predict hunter behavior it is critical to determine what
hunters believe to be true. If the veracity of hunters’ beliefs is questionable, that points to
an opportunity for use of information to sway hunter behavior.
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Regulations and Trip Satisfaction

Research has shown a relationship between regulations and satisfaction with a given
hunting season (Fulton & Manfredo, In Press; Heberlein & Kuentzel, 2002; McCullough &
Carmen, 1982). Findings show, however, that the effect of prior satisfaction is usually
quite minimal and that the factor explaining the greatest amount of variance in satisfaction
is harvest (e.g., Gigliotti, 2000; Hammitt et al., 1990; Heberlein & Kuentzel, 2002;
McCullough & Carmen, 1982; Miller & Graefe, 2001; Vaske et al., 1986). And while
satisfaction can be quite useful in gauging hunters’ evaluation of a season, it is quite
limited for predicting effects on participation.

Perhaps the most significant limitation of season satisfaction measures is that it only
reveals evaluative judgments of those who chose to participate, i.e., those who do not
participate are not included in these assessments. Because those people are excluded from
the sample, it is possible that the effects of regulations are underestimated and, due to the
omission of more negative evaluations, given more positive ratings.

A second reason is that overall satisfaction measures are not sensitive to evaluations of
specific components of a trip. For example, one’s dissatisfaction with regulations might be
compensated for by higher ratings of good weather. In addition, people have a tendency to
engage in a rationalization process following participation in a trip (Shelby & Heberlein,
1986). For example, an experience might be evaluated slightly negatively at the time of its
occurrence, however to justify expenditures of time money and effort, the person elevates
their evaluation to reduce the dissonance in their decision.

Third, the effect of a prior year’s satisfaction is typically not the only information about
past experiences that are considered by the hunter. Last year’s experience is considered in
light of one’s other prior experiences and knowledge. The marginal addition of information
must be significant enough to outweigh other sources of information. Otherwise, the
evaluation is conceptually the same as an evaluation of one’s prior participation in the
activity. This measure will give a positive association with future participation (i.e., past
participation predicts future participation), but may not be a valid measure of that single
season’s effect.

In short, satisfaction with a given season’s experience is not recommended as a measure of
the effect of regulations on hunters. The relationships of primary interest would be between
regulations and attitudes toward participation or, more directly, hunters attitude toward
regulations.

Attitudes Toward Regulations

Certainly the most common type of human dimensions study is to ask hunters about their
preferences toward management actions. Assessment of hunters attitudes are certainly the
most direct and appropriate measures for attaining hunter input to regulatory decisions.
Despite their frequent use, inaccurate assumptions about attitudinal measures toward
regulations are frequent and can lead to erroneous conclusions. In particular, it would be

22



erroneous to assume that a negative attitude toward a particular form of regulation would
result in declining participation. As noted above, a negative evaluation about regulations
would affect attitudes toward participation only if it affected the beliefs considered
important to the participation decision. For example, hunters may oppose a regulation
because they feel it is unfair or because they oppose the agency or because they feel the
regulation is too restrictive for the abundance of game. In each of these cases, they would
still likely choose to participate in hunting. Further, it should not be assumed that a positive
attitude toward regulations would result in participation in hunting. As we have seen in
previous sections, a number of other factors enter that decision process.

Attitudinal studies in the human dimensions of wildlife area frequently do little more than
assess hunters’ evaluation of an alternative. However, more in-depth probes can answer the
question why people hold the attitudes that they do which can be quite useful in exploring
the possible effects that regulations have on participation decisions. This becomes clearer
by revisiting the model of participation decisions (Figure 2). As was the case in the prior
discussion of attitudes toward participation, attitude toward regulations is a function of
outcomes associated with those regulations. There is a likelihood and desirability
component attached to these outcomes. One’s overall evaluation of the regulations will be a
function of deliberation about all the outcomes associated with the regulations. For
purposes of estimating the effect of regulations on participation, what is important is the
extent to which these beliefs enter the decision about whether or not to participate in the
coming season.

Long Term Participation

Since the mid-1950s, hunter participation has fluctuated considerably. While participation
increased from the mid 1950s to the mid 1970s, it has decreased since that time and is
projected to remain flat for the next two decades (Decker et al., 2001). Enck, Decker and
Brown (2000) provide evidence that recruitment of hunters may be a problem as there has
been a decline in participation by younger age categories and due to declines in hunter
education graduates. Boxall, Watson and McFarlane (2001), based on an analysis of socio-
economic correlates or trends, suggest the steady decline of hunter numbers in Alberta
Canada is quite likely to continue. The ability to recruit and retain current hunters has
serious implications regarding funding for fish and wildlife agencies. As a consequence,
managers are vigilant of the effects they might have on long term hunter participation and
are urged to consider programs that can reverse this trend.

The available research, however, suggests that factors affecting this trend are broad based
and culturally derived (Bissell & Duda, 1993; Boxall et al., 2001; Enck et al., 2000;
Heberlein & Thompson, 1991). Cultural shift theory advanced by Inglehart (1990) offers
guidance in seeking explanation for the phenomenon of declining hunting participation.
Inglehart (1990) suggests that values in post-industrialized society shift as the needs of the
populace move from basic to higher order needs. He describes this as an inter-generational
shift from materialistic (focused on economic well-being) to post-materialistic (quality of
life, environmental protection, and self expression) values. He suggests that the shift
toward these values is associated with increased affluence (and hence the absence of
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concern over materialist needs). Manfredo, Teel and Bright (2003) suggested the broader
societal trend revealed by Inglehart may be related to a trend toward “protection” wildlife
values (which includes wildlife right beliefs) and away from “utilitarian” wildlife values
(which includes pro-hunting beliefs). They also proposed, consistent with Inglehart’s
findings, that the shift toward protection values is associated with income, urbanization,
residential mobility and education. In other words, the theory suggests that broad social
factors (affluence, urbanization) affect cultural values (increased protection values) and
that these values affect observed hunting participation.

Using Inglehart’s measures of materialist and post materialist values and protection-
utilitarian wildlife values measures, these researchers conducted research in six western
states (Manfredo et al., 2003). Using state-level analyses they found a strong relationship
between income, residential stability, urbanization, education and percent “traditionalists”
(those with utilitarian wildlife value orientations and with materialistic values) in a state.
Findings suggest these broad societal factors have an important impact on shaping the
composition of values in a state. Figure 3 expands those findings by showing the
relationship between the value composition within a state and the percent of active hunters
(computed as the percent of people who hunted at least once in their life who also hunted in
the past two years). The strong relationship displayed on the graph lends credibility to the
notion that the broad cultural factors that are causing shift in cultural values are at the
foundation of patterns found in long term hunting participation, recruitment and retention.
This finding is supported by research by Zinn, Manfredo and Barro (2002) that examined
within family, intergenerational value similarity. These researchers found that when father-
son value shift occurred, it was associated with urbanization and residential mobility.
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Figure 3. Percent of Traditionalists By Percent of Active Hunters For Six Western States!

1 Traditionalists are defined as those who are classified as Materialists using Ingelhart's value scale and Utilitarians using the Protection-Use Wildlife Value Orientation scale.
Percent active hunters was computed as the percent of those who ever hunted who also hunted in the past two years. Variables were correlated at r=.814, p=.042.
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These findings suggest that broad cultural factors are driving cultural value shift and that
hunting participation trends are the result of this change. In this context, it would be
concluded that most hunting regulations do not address the influence of these cultural
factors and will have little impact on the long-term trend of hunter participation.

Conclusion
Based on the review of literature provided here, the following conclusions are drawn:

- Regulatory restriction has an effect on short term hunting participation though the
exact form of the relationship is unknown. Longitudinal research would help
clarify that relationship.

- Effects of regulations on participation decisions should be examined in the context
of a model of hunters’ participation decisions. This model would conceptualize
attitudes, perceived behavioral control and normative influences as predictors of
participation behavior (See Figure 2).

- Regulations would affect the decision process through an assessment of hunters’
attitudes toward regulations (and beliefs about outcomes associated with the
regulations). Two factors are hypothesized to be strong predictors of the effect of
regulations on behavior: effects of constraints/barriers and effects on beliefs about
the improved/worse harvest conditions.

- Satisfaction with a season is affected by regulations, but the satisfaction concept is
limited in its ability to help understand hunters’ participatory decisions.

- Regulations have minimal effect on long-term hunter participation; effects may be
limited to regulations that address those broad based cultural factors that drive
trends in participation.
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Chapter 3: The Relationship Between Waterfowl Hunting Regulations

and Conservation Behaviors
Ben Peyton

One of the objectives of the Think Tank effort was to consider how regulations affect
involvement in conservation programs. At a very specific and applied level, an example
would be whether regulations served as barriers or incentives for private wetland owners to
manage, retain or acquire wetlands. Impacts of specific regulations on such specific
conservation behaviors could be a criterion in the regulation setting process. The literature
has addressed factors that influence such behaviors as private landowner practices or
regulation compliance among waterfowl hunters. A review of this literature might suggest
relationships between regulations and categories of specific conservation behaviors.
However, the Think Tank project did not attempt to review available literature pertaining to
such a specific level of application

The focus of the Think Tank exercise was extended beyond these specific behavioral
questions to consider some fundamental questions regarding the existence of a significant
relationship between participation in waterfowl hunting and environmental stewardship. A
special issue of The Wildlife Society Bulletin (Winter 2000; Vol. 28, #4) addressed many
aspects of the partnership between wildlife management and those who hunt or trap
wildlife. Several articles in the collection considered the question of environmental
stewardship among hunters. Among them, Peyton (2000) argued strongly that
development of environmental stewardship among the hunting community was the only
benefit that produced a significant redeeming value of hunting for the non-hunting society.
Holsman (2000) reviewed the rationale for the presumption that hunters form a base of
concerned citizens (i.e., stewards) who support efforts to achieve broad-based conservation
goals. He also suggested that Dixon, Seimer, and Knuth (1995) offered a more operational
definition of stewardship than that posed by Aldo Leopold and recommended the following
quote to guide wildlife management:

Stewardship is the moral obligation to care for the environment and the actions
undertaken to provide that care. Stewardship implies the existence of an ethic of
personal responsibility, an ethic of behavior based on reverence for the earth and a
sense of obligation to future generations. To effectively care for the environment,
individuals must use resources wisely and efficiently, in part by placing self-
imposed limits on personal consumption and altering personal expectations, habits,
and values. Appropriate use of natural resources within the stewardship ethic
involves taking actions that respect the integrity of natural systems (Dixon et
al.,1995, p. 42-43; in Holsman 2000).

A strong argument can be made that an expected outcome of providing and nurturing
waterfowl hunting opportunities should be a waterfowl hunter community with a strong
sense of stewardship for not only a sustained waterfowl harvest, but for the associated
ecosystem as well. Holsman (2000) posed four needs that stewardship among hunters
would address:
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e Support for wildlife management program goals...to meet a balance of social
values including optimal (rather than maximum) production of game
species, a diversity of recreational opportunities, and control of nuisance
wildlife species;

e Support and participation in broader ecological objectives [related to]
conservation biology and the concern for loss of biodiversity;

e Participation in achieving population objectives related to enhancing social
and/or ecological objectives...[such as]...aggressive harvest of nuisance
populations of species like deer and geese; and

e Adopt lifestyles and behaviors, which serve to reduce the negative impacts
of human beings on general environmental quality.

If we accept the argument that broad stewardship among hunters is important, the question
of influence of hunting in general and regulations in particular on the development of
associated attitudes, values, knowledge and behaviors must be addressed.

Holsman also asked whether the long acclaimed relationship between hunting and
conservation support was really adequate and presented evidence that much needed to be
done by the wildlife management profession and their hunting partners to make it so.
There is no doubt that the hunting community collectively provides huge financial support
and segments organize within the community to support conservation using political,
educational and other strategies. Some of these campaigns have historically produced
critically important conservation benefits. However, often conservation efforts of groups
are narrowly targeted at their own specific resource interests and sometimes at the expense
of broader ecosystem values. Professional wildlife managers are well aware that hunters
do not always see the big picture and are often unwilling to compromise their interest in
recreational benefits to cooperate with ecologically based goals. This phenomenon has
also been documented in the literature (see Holsman, 2000). To the extent these hunter
behaviors are the result of a failure to value stewardship ideals, this is especially
problematic. However, it cannot be assumed that hunters opposing ecologically sound
management are doing so out of poor stewardship.

The discussion in this report, which explains how the Reasoned Action and Planned
Behavior Theory may be used to model factors influencing intentions and behaviors, is also
applicable to this question of stewardship or conservation behaviors. Specific applications
are not repeated here in the context of a different set of behaviors. Suffice it to say that
conservation behaviors or lack there of can be influenced by the same types of value and
belief components. Hunters obviously vary in the values they place on such things as
harvest and ecological attributes (e.g., biodiversity). A portion of hunters are harvest
oriented, with high priority on utilitarian benefits and low priority on ecological impacts of
management or hunting. At the other extreme are those for whom the waterfowl resource,
its habitat and the associated biodiversity are more important than harvest. The utilitarian
group is likely to express concerns for conservation measures upon which waterfowl
resources are dependent, but their concern for broader ecological impacts is less certain.
The reasons for this diversity of perspectives vary, but they certainly involve a complex of
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values and knowledge held by hunters. For example, a southern Michigan investigation of
stakeholders attitudes about ecosystem management on state game areas revealed that
hunter segments (waterfowl hunters, deer hunters) and non-hunting segments (Sierra Club
and Audubon Society members who did not hunt) shared a surprisingly common value for
biodiversity. They differed primarily in the extent to which they believed biodiversity was
inadequate on the area. Hunters valued biodiversity, but believed it needed no
improvement and therefore ecosystem management strategies that compromised
recreational benefits were not acceptable (Holsman & Peyton, 2003).

In summary, there is sufficient evidence to show that the assumed influence of hunting
participation on hunter stewardship ethics is not universal among hunters and/or is not
universally expressed in all issues. Hunting may contribute to the development of
stewardship ethics and behaviors among the hunting community but it does not appear to
guarantee that development nor is it the only means of influencing such development. This
presents a rich and critical area for future research.

Nestled within this issue of stewardship as a natural outcome of hunting participation is the
central question of whether regulations influence the development of stewardship in
individuals or the community at large. Can regulations be crafted to encourage hunters
who are more knowledgeable and place a high value on the integrity of the ecosystem
(beyond its capacity to produce a harvestable surplus of waterfowl)? Conversely, are
regulations sometimes barriers to achieving these perspectives among hunters? There is no
evidence to show how the current goal of the AHM process (maintain the maximum
allowable harvest) influences this desired outcome among waterfowl hunters but some
hypothetical relationships could be posed.

For example, stewardship might be impacted through the dynamics of
recruitment/regulation relationships. Some evidence exists to suggest that liberal harvest
limits and regulations over a period of time may result in a qualitative shift towards more
utilitarian hunters in the make-up of the waterfowl hunting community. If so, we could
expect substantial hunter demands for maximum allowable harvests even if associated risks
to species or ecological communities emerge. Waterfowl management goals to maintain
ecological integrity would increasingly conflict with goals to maintain hunter participation,
funding and harmony.

Although stewardship attitudes and knowledge cannot be regulated, the perspectives held
by waterfowl hunters may be hypothetically reinforced either appropriately or
inappropriately by regulations and regulation-setting processes. Regulations that vary
considerably from one year to the next may be perceived by hunters as derived from a
decision process that is disconnected from ecological parameters. Even hunters who have a
strong stewardship ethic may adopt inappropriate behaviors if they do not believe the
regulations reflect good stewardship; i.e., if the process and rationale have not been
adequately communicated. The current AHM process utilizes a model built on mallard
populations and assumes other species are adequately protected by corresponding
regulation choices. To the extent this fails to protect species or presents a misleading
message to hunters, it jeopardizes their understanding of the management process and its
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obligation to be ecologically responsible. Whether or not the relationships implied here are
the subject of future research, certainly the impact of the state of the regulation setting
process on hunter perceptions of a holistic, ecosystem management approach should be one
criterion of decision making that receives some deliberation in evaluating the AHM
process.
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Chapter 4: Research Needs and Approaches
Jody Enck and Mike Manfredo

Previous chapters discussed different kinds of satisfaction that are associated with
waterfowl hunting broadly, and with regulations within AHM more specifically. Those
chapters also described how year-to-year participation in waterfowl hunting (i.e.,
recruitment and retention) and within-year participation (i.e., which both can affect
satisfaction and is affected by satisfaction) are dynamic processes influenced by many
factors, including but not limited to, regulations established as part of AHM. Information
about the different kinds of satisfaction and the influences of AHM on the dynamics of
participation is needed to improve management decisions at the state, federal, and Flyway
levels. Here we describe some possible approaches for measuring and monitoring
participation, especially in terms of hunter recruitment and retention, as well as the
different various kinds of hunter satisfaction.

Hunter Recruitment and Retention

Although waterfowl hunter recruitment and retention likely are affected by many factors
outside the context of AHM, managers need to examine possible influences of AHM on the
dynamics of participation because of the uncertainty about whether more restrictive
regulations (in particular) diminish harvest or harvest opportunities enough to dissatisty
hunters and reduce the number of active hunters. The number of active hunters in any
given year is assumed to be related to financial support for waterfowl management and
conservation (e.g., revenues from “duck stamp” sales), participation in waterfowl
stewardship activities (i.e., through individuals or groups like Ducks Unlimited), and
achievement of state agency goals to provide satisfying wildlife-related recreation within
ecologically sound limits.

Important management questions to address through research include influences of changes
in (a) federal guidelines for bag limit and season length, and (b) state-specific
implementation of season openings, split seasons, and other opportunity trade-offs on (c)
numbers of different types of hunters (e.g., potential, active, inactive). A panel study
approach, which tracks the same individuals over time, would provide the greatest insight
about relationships among the factors listed above.

To select panel members, a random sample of the general public, stratified to provide
regional representation (e.g., between Flyways, or north-south within a Flyway, depending
on desire levels of precision and degree of similarity in states’ selection of management
alternatives within the federal guidelines), could be surveyed by telephone to categorize
respondents as: (1) potential waterfowl hunters (never hunted waterfowl previously but
might do so in future), (2) currently active hunters (hunted in previous year and intend to
hunt next year), (3) currently inactive waterfowl hunters (hunted some time in the past but
not in most recent year and intend to hunt in future), (4) permanently inactive waterfowl
hunters (hunted in past but do not intend to hunt in future), and (5) not waterfowl hunters
(no previous waterfowl hunting experience and no intention to hunt waterfowl in the
future). These persons would be considered representative of the total, dynamic population
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of waterfowl hunters, and could be incorporated into the existing Harvest Information
Program (HIP) database. Movement of individuals between categories could be tracked
through a modified HIP survey in response to changes in federal guidelines or state-
specific alternatives within AHM.

An advantage of this approach is the ability to correlate changes in numbers of active and
inactive waterfowl hunters with changes federal and state waterfowl harvest regulations.
Two disadvantages of the approach described are (1) the inability to identify factors other
than AHM regulations as potential causes of changes in hunter participation dynamics, and
(2) insights about the effects of regulations on hunter recruitment limited to movement
from potential to active categories. Further, this approach sheds little if any light on other
important outcomes assumed from recruitment and retention, namely “duck stamp” sales
and participation in conservation stewardship behaviors.

However, by extending the use of the panel to assess factors outside of the AHM decision-
making process, additional insights could be gained about the degree of influence AHM
has on participation dynamics compared to other influences. For example, questions could
be asked of panel members by modifying the HIP survey to assess disparities between
individuals’ expectations for seeing ducks (e.g., based on information provided by state
agencies or the USFWS) and individuals’ perceptions of the fall flight, or any changes in
social support for waterfowl hunting, hunting access, waterfowl hunting companions, etc.
Further, questions could be asked of panel members to determine the influence of different
kinds of satisfaction on the dynamics of waterfowl hunting participation.

Hunter Satisfaction

Different approaches likely are needed to measure the different kinds of satisfaction
described in Chapter 1. State waterfowl managers likely would benefit most by monitoring
hunters’ evaluation of overall satisfaction and the various factors contributing to their
satisfaction or dissatisfaction because providing satisfying experiences for hunters is a goal
at the state rather than federal level. Both state and federal managers likely would benefit
by monitoring hunters’ satisfaction with waterfowl hunting regulations (i.e., framework
packages at the federal level, and specific options implemented at the state level). Finally,
state and federal managers likely would benefit from research directed at identifying and
understanding the fundamental ends hunters associate with harvest, so satisfying (i.e.,
desirable/tolerable) levels can be managed to the greatest degree possible through AHM.

Overall satisfaction

Many states already survey license buyers, either by mail or telephone, to estimate harvest
of various species, days of participation, and other related information. Some states
undoubtedly assess hunters’ overall satisfaction with their hunting experiences, based on
species hunted (e.g., waterfowl, big game, etc.). A relatively simple approach for
coordinating this effort among states would be to incorporate one or more questions about
overall waterfowl] hunting satisfaction into the HIP survey as described above in the section
on participation. Overall satisfaction tends not to change quickly or very dramatically from
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year to year in response to regulatory changes, unless radical changes are made in
regulations. Therefore, a periodic assessment (e.g., every 3-4 years) may suffice, rather
than an annual assessment.

Advantages of this approach include: (1) the same question(s) could be assessed for all
states and Flyways, (2) changes in overall satisfaction potentially could be linked to
changes in regulations or hunting opportunity, and (3) changes in satisfaction could be
linked to other data collected through the HIP survey, including harvest and effort data.
Further, if changes were made to the HIP survey to involve a panel study of individuals,
possible relationships could be explored between overall satisfaction and hunter population
dynamics.

Disadvantages of this approach include: (1) inability to identify and weight factors (i.e.,
satisfaction or dissatisfaction components) other than regulatory packages, amount of legal
harvest opportunity, and actual harvest and effort on overall satisfaction, (2) lack of insight
about potential relationships between hunters’ satisfaction with Flyway-wide regulatory
packages or state-level actions and overall satisfaction.

Satisfaction with regulations

Satisfaction with, or preferences for, regulatory packages (or preferences for trade-offs
within or between packages) likely should be assessed at the level of Flyways or individual
states. Telephone surveys generally can be completed more quickly than mail surveys, but
are more limited in terms of trade-offs that can be assessed because of the increased
difficulty in providing explanatory material on the phone versus in writing. Greatest
understanding could be generated by surveying potential, active, and inactive waterfowl
hunters, although identifying this broad pool of individuals is difficult without some kind
of a panel study as described above.

Advantages of this approach include: (1) ability to assess the percent of hunters who would
be satisfied or dissatisfied with various regulatory trade-offs, and (2) increased ability to
anticipate levels of complaints or need for “issue management” that may be associated with
different management options.

Disadvantages of this approach include: (1) lack of insight about whether a high level of
satisfaction with a regulation means that hunters would take advantage of opportunities
provided through it (or if high dissatisfaction would mean less participation in the
opportunity), and (2) focus on perceptions of active hunters because those are the easiest to
identify and survey.

Satisfaction related to the fundamental ends that hunters associate with waterfowl
harvest

A basic assumption of AHM is that maximum sustained harvest over time will lead to

highly satisfied hunters who will continue waterfowl hunting over time. However, harvest
regulations and incentives controlled by either federal or state wildlife agencies do not
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manage harvest per se, but instead manage the opportunity for hunters to harvest waterfowl
if they want to do so. The distinction may seem subtle, but the difference is fundamentally
large. Waterfowl harvest is not the main motivational goal for most hunters. Although
more restrictive regulations place a ceiling on legal harvest levels, selection of more liberal
regulations does not ensure that hunters will avail themselves of the increased harvest
opportunity. For waterfowl hunters, harvest is a volitional (i.e., free choice) behavior
influenced by various factors. Typical harvest regulations do not manage this behavior, but
rather manage the opportunity for hunters to exhibit the behavior “if they voluntarily
choose to do so.” This has implications for AHM.

Social science theory can help identify factors (including, but not limited to, harvest
regulations, satisfaction with regulations, and overall satisfaction) that influence harvest.
For example, the Theory of Planned Behavior is a useful foundation for increasing
managers’ understanding about these relationships. Theoretically, a specific behavior (e.g.,
harvesting waterfowl) can be predicted by one’s intention to carry out the behavior. In
turn, the intention to harvest is affected by their attitude toward the behavior, perhaps
moderated by personal importance of harvesting waterfowl. Attitude toward harvesting
waterfowl could be influenced by a variety of factors including: one’s perception of the
consequences of harvesting waterfowl and objective knowledge about waterfowl status
(i.e., cognitive factors), one’s emotional response to harvesting waterfowl (i.e., affective
factors), and attitude towards waterfowl (i.e., the target of the behavior). Of these various
factors, hunting regulations and incentives that affect opportunity to harvest waterfowl
most directly relate to cognitive factors.

Consequences of harvesting waterfowl could be evaluated by a hunter as either good or bad
depending on a hunter’s motivations. An achievement-oriented hunter interested in filling
a bag limit or harvesting waterfowl with some kind of trophy value might interpret harvest
positively. Someone interested in solitude and connecting with nature could evaluate
harvest as more of a cost than a benefit. Even achievement-oriented hunters who want to
take waterfowl with a particular trophy value may be disappointed by shooting the wrong
kind of duck.

Further, hunters who indicate that they have a positive attitude toward harvest and intend to
harvest waterfowl may have very different reasons for wanting to harvest waterfowl. If
research identifies more than one reason why hunters want to harvest waterfowl (e.g., to
eat, to achieve status, etc.), then harvest, itself, is not a fundamental end of waterfowl
hunting. In this case, harvest would be only a means for achieving other ends.
Theoretically speaking, the same should be true in terms of why hunters may want to
harvest waterfowl in a particular way. Shooting birds over decoys could be desirable
because it takes skill to call-in and decoy birds, or because it allows a greater chance to
identify sex or species of birds so the hunter can conserve (i.e., not shoot) species with low
population sizes, or because it decreases the chances of crippling and wasting birds.

Identifying and understanding these reasons why hunters want to harvest waterfowl,
harvest waterfowl in a particular way, or want not to harvest certain waterfowl (e.g., hens)
or in certain ways (e.g., pass-shooting vs. over decoys) is essential for understanding hunter
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satisfaction. If a goal of state waterfowl managers, in particular, is to provide satisfying
experiences for waterfowl hunters, it is essential for managers to understand how hunters
think about “mission accomplishment.” In other words, how do hunters think about
success of management in terms of hunting satisfaction. Quite likely, high populations of
waterfowl and a great amount of opportunity to harvest waterfowl are important in terms of
hunters believing that waterfowl management is a success. However, these evaluations of
management success can be tempered tremendously by whether hunters experience
desirable/acceptable levels of the fundamental ends they associate with waterfowl hunting,
and particularly harvest in the context of AHM.

Unfortunately, there is little prior experience that would give guidance to developing
metrics that reflect the fundamental ends hunters associate with harvest or other aspects of
waterfowl hunting. Therefore, it would be necessary to conduct formative research to
determine the measures that would be most appropriate for this situation. Accordingly, we
would propose a two-staged study. In the first stage, a group interview technique (either
nominal or focus) almost certainly is needed to elicit fundamental, harvest-related ends of
importance to hunters and to articulate the “currency” — or ways of describing these ends
— that is meaningful to them. Further, insights are needed about the dynamic system of
factors that influence the levels of these fundamental ends (i.e., cause them to increase or
decrease). Greatest benefit probably will result if group interviews are stratified by Flyway
and north-south within Flyways.

A second stage of research would involve quantitative verification of important
fundamental ends identified in the first stage. This could be accomplished conceivably by
modifying the existing HIP mail-back questionnaire. Further, the surveys could be used to
parameterize fundamental ends by asking hunters to assess current levels, and minimum
levels they desire (for positive ends) or maximum levels they would tolerate (for negative
ends) levels. For example, hunters generally like to harvest ducks, but how much harvest
do they need to be satisfied? In other words, what minimum level of harvest sufficiency do
hunters need to experience before they call waterfowl management a success? Further,
high bag limits could be interpreted negatively if hunters think some hunters will take an
excessive number of ducks. What level of excessiveness are they willing to tolerate and
still say management is a success?

Target levels for these harvest-related impacts (and that are conceptually linked to hunter
satisfaction) could be incorporated into revised AHM models as objective functions. Using
input from stage one of the research, a model could be created of the system of factors
thought to influence the level of the objective functions — much like the decision models
used now by federal managers developing regulatory packages within AHM. This system
of factors, by necessity, will include ecological components and processes, although those
may not be the predominant elements in the model. By examining the relationships among
factors in the model and exploring how changes in those relationships affect the behavior
of the variables in the objective functions, managers can identify alternative sets of
management actions or policies—in addition to current AHM regulatory considerations.
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Advantages of this approach would include:

1. Objective functions meaningful to hunters and related to hunter satisfaction can be
identified and incorporated into existing AHM models.

2. Management actions that should have the greatest likelihood (i.e., hypothesized
influence) on achievement of desired/tolerable levels of harvest-related impacts (and
hence hunter satisfaction) can be identified and implemented experimentally.

3. Taken together, #1 and #2 should reduce uncertainty about partial controllability — the
lack of control over harvest and hunter satisfaction associated with changes in
regulations.

4. This approach should identify data collection needs and focus research attention on
parameterizing and monitoring variables of greatest importance for understanding the
system models developed through AHM, and examining hypotheses about how that
system will respond to management actions.

5. By first identifying fundamental ends related to hunter satisfaction, developing a model
based on factors that influence levels of those ends, and experimenting with
management alternatives developed from that model, uncertainty about the appropriate
structure of AHM models should be reduced greatly.

Disadvantages of this approach include the necessity to make trade-offs about
generalizability of the models in the context of AHM, and geographic specificity needed
for Flyways or north-south groupings of states to make implementation decisions within
federal guidelines. Another disadvantage is the challenges of identifying harvest-related
fundamental ends of any type, but especially negative ends that currently are above
tolerable levels for hunters and that might be managed at more acceptable levels through
AHM. Finally, describing fundamental ends in a currency that is meaningful across
geographic scales and then parameterizing current and objective levels of those ends will
be methodologically and conceptually difficult.
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Chapter 5: Implications for AHM
Shorna Broussard, Ben Peyton, and Jody Enck

Waterfowl scientists engaged in adaptive harvest management of waterfowl have gained
much knowledge about the waterfowl management system since the early 1990s. The
implementation of experimental management actions to investigate hypotheses about the
structure of that system and how it works has been one of the best planned and documented
applications of adaptive management of a natural resource. That is not to say that great
gaps in knowledge no longer exist. Indeed, one of the most difficult challenges is the high
level of uncertainty associated with attempts to predict harvest (and harvest rates) based on
changes in harvest regulations.

As noted in Chapter 4, AHM is an attempt to achieve predictable harvests (and harvest
rates) of various waterfowl species to provide biologically-sound harvest opportunity and
sustain hunter interest and participation while at the same time conserving waterfowl
populations. However, development of predictive models with levels of precision and
accuracy desired by waterfowl scientists remains elusive.

The challenge lies in maintaining the balance between scientific rigor and credibility while
ensuring that management practices respond to a diverse and dynamic set of stakeholders.
Crafting regulations to meet these criteria is made more difficult by the complexity of the
regulation process at federal and state levels. The question of accommodating hunter
attitudes and biological waterfowl goals is being posed at the federal level in this project,
but solutions may be more effective at state levels of decision-making. Figure 1 suggests
the relationship among the three levels of management, impacts on hunters and associated
benefits assumed to result from hunter participation.

Federal Level

At the federal level, the primary responsibility of waterfowl management is to ensure
sustained, ecologically viable populations of waterfowl species. To the extent possible,
this is to be accomplished while making adequate harvestable surpluses available for
hunting to sustain recruitment and retention of waterfowl hunters. Regulations contribute
to these goals by controlling recreational harvest. Regulations also allocate harvest
opportunity to flyways, states and hunter groups.

In its authority to manage migratory waterfowl, the USFWS has developed AHM to predict
allowable harvests that would achieve waterfowl population goals. Each year, to restrict
national harvest to desired levels, the AHM system selects one of the prepackaged
regulatory alternatives as a regulation "sideboard" for states (maximum season length,
restrictions on season opening and closing, bag limits). In essence, the USFWS estimates
the allowable harvest and allocates this surplus to states by establishing broad harvest-
related regulations.
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A focus at the federal level has been implementation of alternative management actions
(i.e., different waterfowl regulation packages) to examine hypotheses about ecological
relationships in the model (e.g., density dependence vs. predator-prey oscillations; additive
vs. compensatory harvest mortality). The range of possible processes is relatively limited
although feedback among them may be complex (Hannon & Ruth, 1997). Experimental
efforts to learn which hypothesis precisely predicts a response in the objective function are
constrained by the types of actions under the control of wildlife managers. As noted in
Chapter 3, many important factors affecting hunter satisfaction fall outside the frame of
regulatory actions on which managers typically focus.

Under a scenario where stakeholder input is used to identify “new” objective functions at
the federal level as part of AHM (see Chapter 4), model conceptualization would begin
with stakeholder-defined fundamental ends that are the objective function(s) to be managed
(Riley et al., 2003). Factors affecting those ends also would be identified, and their
dynamic interactions modeled. Understanding of this revised model of the waterfowl
management system, raises both the possibility of identifying innovative management
actions on the part of federal waterfowl managers. Indeed, identification of an optimal set
of management actions probably is not possible until a conception of the management
system is developed based on identification of appropriate objective functions that are the
focus of waterfowl management.

The adaptive part of adaptive management refers not only “...to managers learning about
systems as the attempt to manage them” (Lancia et al., 1996:439), but also to the adaptation
of management actions to address management problems. This undoubtedly goes beyond
selecting more liberal or more restrictive regulations for harvest management or choosing
among habitat improvement or predator removal to increase the population of certain
species. Being adaptive may require finding ways to facilitate implementation of actions
under the purview of other agencies or having stakeholders take on responsibilities that
agencies simply cannot take on (e.g., landowners increase access). Developing hypotheses
about the kinds of truly innovative actions needed to achieve objectives based on
stakeholder-valued impacts should help overcome perceived threats to management
programs and lines of research by demonstrating the usefulness, if not need, to be adaptive.

Flyway Level

With this set of guidelines, states meet in Flyway Councils to work out agreements and
season approaches. Some self-imposed restrictions may be mutually agreed to at this
flyway council. However, the real implementation of regulations is at the state level. The
states must design their own regulations to be no less restrictive than the Federal guidelines
as they determine the details of their own seasons. For most regulatory alternatives, states
have many options in that seasons can be split, opening dates can be manipulated within
the federally prescribed limits, etc.
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State Level

It is at the state level that hunter attitudes are most effectively impacted by regulations.

The success of that effort depends on at least two conditions. One is that the annual federal
sideboards be "in the ballpark" and provide sufficient flexibility for states to address hunter
preferences. The other is that state decision makers are adequately informed as to what the
hunter preferences are and how those are impacted by regulation options. Both will require
a clarification of the intended outcomes and an improved understanding of relationships
between regulations and hunter preferences.

The AHM approach was built in part on the assumption that maximizing harvest will
generate hunter satisfaction and thus achieve all desired human dimensions goals. That
assumption is incorrect for several reasons, but it may not follow that the AHM premise to
identify allowable harvest limits and allocate them to the states is a poor one. Given that
the regulatory alternatives are appropriate, the state decision-makers are in the best
situation to nurture -- or inflame -- hunter attitudes. The rationale for this position is too
broad to detail here, but it relates to such factors as the diversity in hunter characteristics
(e.g., satisfaction dynamics) within states and across flyways. It is not likely that efforts at
the federal level alone would be able to provide the desired outcomes in national hunter
satisfaction.

Accommodating both biological goals and social goals in waterfowl regulation setting will
require a systematic approach that addresses a wide range of components. Certainly a key
need is to understand and incorporate the dynamics of hunter participation (e.g.,
satisfaction, recruitment, retention, compliance, etc.) and how they relate to regulatory
options. But equally important elements appear to have been overlooked. For example,
the whole realm of public involvement in the process, most importantly at the state level,
will impact on intended successes. People and political processes are central features of
adaptive approaches to management and adaptive management requires active participation
by those most affected by the policies, in this case waterfowl hunters (Shindler & Cheek,
1999). Shindler and Cheek outlined six areas where agency-citizen interactions are most
effective. The tenets of success lie in open and inclusive processes built on skilled
leadership, flexible and innovative methods, early and continuous citizen involvement, and
trust-building among participants. States use a diversity of models for involving
stakeholders in the decision making process and these need to be documented and
evaluated to determine how the processes could be made more effective in achieving
national goals.

For the purposes of illustration, consider the Michigan regulation setting process, which
uses an advisory council (Citizens Waterfowl Advisory Council -- CWAC) to get input on
regulation options each year. A survey of a large statewide sample of waterfowl hunters
and CWAC members showed substantial differences in preferences between the two
groups and yet CWAC greatly influence the final selection of regulations. In most
instances, the selection of regulatory alternative has far less impact on the satisfaction of
this diverse Michigan hunter community than the final permutation of regulations by the
state. Questions need to be answered regarding the reliability of information from the
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highly specialized hunter segment represented by CWAC members. Their input could
actually be a valid assessment even though survey results differ, because they are more
experienced and informed and better able to evaluate choices of season opening dates, etc.
Alternatively, their own preferences may not satisfy the statewide population at all
suggesting the public input system is not representative and likely to continue to fail to
optimize hunter satisfaction with waterfowl regulations.

At All Levels

Incorporation of human dimensions insights can help managers re-think the general
structure of the waterfowl management system by eliminating confusion about the different
kinds of satisfaction (e.g., with regulations, with experiences, overall) and how they
probably influence hunter behavior. This could be particularly beneficial given that
federal, Flyway, or state decision makers may be interested in or concerned about different
types of satisfaction.

Understanding which kind of satisfaction managers are concerned about, and the various
management outcomes (e.g., harvest opportunity) and decision-making procedures (e.g.,
use of models at the federal level or use of task forces to solicit input at the state level) that
affect satisfaction should go a long way to reduce uncertainty in decision making at all
levels. A key characteristic of adaptive management is explicit recognition of uncertainty
about the management system (Walters, 1986; Lancia et al., 1993; Williams, 1997). Four
kinds of uncertainty affect outcomes of adaptive management and the interpretation of
those outcomes. One kind of uncertainty is environmental variation, which differentially
influences ecological processes and human behavior from year to year (e.g., in dry years
vs. in wet years). Another is partial observability, which refers to sampling error in
observing the state of the system at the time of the management decision (i.e., quantities
that are both dynamic and unknown). A third is partial controllability, which is a lack of
predictability between management actions and an expected change in the objective
functions. The fourth is structural uncertainty, which is associated with limited
understanding of and conceptualization of the management system. By designing
management actions to test (i.e., verify or refute) hypotheses about how best to achieve
management objectives, the different kinds of uncertainty can be reduced (Walters, 1986).
Incorporation of ecological and human dimensions at all levels of decision making could
be expected to reduce these uncertainties in ways presented in Table 1.

Table 1. Types of
uncertainty affecting
decision making, and
implications of and
possible solutions for each

type.

Re-conceptualized
implementation of AHM
described in this chapter.

Current implementation of
AHM

Environmental uncertainty

Affects resource status and
ecological processes that
influence resource status.

Affects stakeholders’
perceptions and behaviors.
At most, has an indirect
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Thus, has a direct influence
on objective functions.
[e.g., fewer ducks in dry
years because reduced
survival of ducklings and

influence on objective
functions based on wildlife-
related impacts. [e.g.,
hunters perceive a lower
duck population during a

higher predation] blue-bird fall, regardless of
actual duck population]
Possible solutions for Fix the model by Don’t fix the model. Rather,

addressing environmental
uncertainty

incorporating a stochastic
component that randomly
influences mortality and
survival annually. Or,
examine hypotheses about
things like whether duck
population status is density
dependent in dry vs. wet
years.

experiment with alternative
management actions to
reduce the influence of
environmental variation on
stakeholder perceptions and
behaviors that may be linked
to impacts. [e.g., get hunters
involved in collecting spring
and summer duck data so
their attitudes are not
influenced so much by
experiences during a couple
of days during the fall]

Partial controllability

Affects how managers think
about management
alternatives. If management
actions do not predict
outcomes well, conservative
actions are called for to
reduce concern about over-
harvest or other mortality
factors for duck populations
of smaller sizes. For
overabundant species, lack
of congruence between
actions and outcomes means
the problems will be worse
next year.

Affects how managers think
about the system being
managed. If actions do not
predict outcomes well, new
components or feedback
mechanisms need to be
considered.

Possible solutions for
addressing uncertainty
associated with partial
controllability

Measure variables in
objective functions more
precisely (e.g., better
measure harvest, harvest
rate, and population size).
Hold management actions as
constant as possible for
several years. Also,
determine stakeholder
satisfaction with

Fix the model by re-
conceptualizing the factors
affecting levels of impacts in
objective functions, and the
feedback relationships
among those factors.
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management alternatives
and implement the one(s)
that stakeholders are most
likely to support.

Partial observability)

Imprecise measures of
objective functions like
harvest rate and subsequent
population size diminish
model performance.
Measuring wildlife
populations, characteristics
or populations, and
ecological processes is
difficult.

Imprecise measures of
objective functions tied to
impacts diminish model
performance. But it may be
easier to measure levels of
impacts that stakeholders
desire (e.g., through surveys
or other established
techniques) than ecological
characteristics or process
rates.

Possible solutions for
addressing uncertainty
associated with partial
observability.

Identify and reduce
measurement bias, response
bias (for HIP surveys), and
other forms of measurement
error.

Use social science theory
and techniques to identify
and measure impacts of
importance to stakeholders
and to determine how
ecological and social factors
affect the impacts.

Structural uncertainty

Lack of understanding about
which ecological processes
(e.g., additive vs.
compensatory mortality;
density dependence vs.
predation) drive the
ecological-based
management system
necessitates experiments
directed at improving that
understanding.

Related to partial
controllability. Incorporate
HD objective functions into
the model. Lack of
understanding about factors
that influence the impacts
that stakeholders want
managed necessitates re-
conception of the model
prior to experimentation.

Possible solutions for
addressing structural
uncertainty.

Develop alternative models
based on competing
hypotheses about which
ecological processes have
the most influence on
objective functions.
Implement an alternative
management action for each
alternative model.

Develop alternative models
based on competing
hypotheses about factors
affecting impacts. Fix the
model before selecting
alternative management
actions that can be tested on
one model that should be
expected to have low
structural uncertainty
(although that still could be
examined empirically).
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Conclusions

As demonstrated in the preceding chapters, it is challenging to make generalizations about
the relationships between regulations, satisfaction, participation and involvement in
conservation. The following conclusions and recommendations are based on the literature,
and on the discussions within the Think Tank. These are not comprehensive, but represent
the issues and suggested courses of action that the Think Tank believed would be most
useful for managers.

1. Research suggests that regulations can have an effect on satisfaction and short-term
hunting participation when there are dramatic changes such as a major reduction in
opportunity or increased costs. However, it is difficult to predict accurately either the
specific regulatory conditions affecting participation or the magnitude of the effect(s).
Moderate changes in such things as season length or bag limits have not been shown to
produce significant effects on recruitment and retention. Regulations may introduce
new constraints to low-commitment hunters serving as the impetus for the gradual
withdrawal from the sport.

2. The “preferences” of hunters for regulation options are dynamic and may:

e Change over time;

¢ Be influenced by expectations or perceptions about the resource condition;
and/or

e Be different for different subgroups of hunters (based on location,
specialization, stage of development as a hunter, etc.) For example,
specialists may prefer restrictive regulations so they can "capture" a larger
share of the resource or hunting opportunity.

3. Satisfaction with a season may be affected to some extent by regulations, but
satisfaction is only one of many considerations in hunters’ participatory decisions.
Thus, participation (retention and recruitment) over the long-term is likely to be
influenced to a relatively small degree by regulations. Rather, long-term participation
is primarily influenced by broad-based changes in an individuals’ social and cultural
values, many of which are beyond the natural resource manager’s control

4. Use of behaviors such as participation or license buying as an indicator of retention can
be challenging for a number of reasons. First, not all “active” hunters participate in
waterfowl hunting every year. Recent research indicates that there is a much larger pool
of “active” hunters than previously suspected. In any given year, only a portion of this
pool of hunters may actually hunt. As a result, the composition of hunters in any given
year may be very different from the previous year. Beyond that, however, it is likely
that a large percentage of hunters who eventually desert the sport do not make a
conscious decision to quit. Termination is often marked by prolonged inactivity with the
intention of one day returning to the sport.

5. Without more systematically gathered and appropriate information to guide regulatory
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decisions, changes to regulations (or other management actions) may not have the
intended consequences in terms of waterfowl hunter satisfaction, participation or
involvement in conservation. Moreover, we don’t have the information (particularly at
the national level) to predict with reliability what the consequences might be and no
monitoring tools in place that would allow us to discern changes after the fact.
Although some human dimensions information can be gathered quickly, relatively
inexpensively, and put to use immediately, there are needs that likely can only be met
through long- term efforts requiring significant financial commitments and
coordination from the waterfowl-management community.

6. The waterfowl-management community remains interested in framing objectives for
the AHM process that relate more directly to hunter satisfaction and participation
rather than to the size of the harvest. We continue to see no theoretical problem in
pursuing objectives defined in these terms, but clearly there are major challenges in
application. Considerable foundational research would be needed to identify the
appropriate hunter-related performance metrics, how those parameters would be
measured, and how they might be influenced by changes in hunting regulations. Given
these difficulties, it may be more appropriate to pursue hunter-related objectives
indirectly through the specification of regulatory alternatives and possible constraints
on their use. Moreover, the most productive nexus for addressing hunter satisfaction
and participation issues in the regulatory process may be at the State level, rather than
at the federal domain of the AHM process.

7. If increased participation (recruitment and retention) of hunters over both the short and
long term is important to waterfowl managers, then they must look at a broad array of
factors that affect participation rather than regulations exclusively.

8. States use a diversity of methods for involving stakeholders in the decision-making
process and these methods need to be documented and evaluated to determine how the
processes could be made more effective. There is reason to question the reliability of
input provided by highly specialized and involved hunters that participate through
advisory committees and other processes, and how accurately it represents the hunters
of a state or region. Their input may actually be a valid assessment even though survey
results differ, because they are more experienced and informed and better able to
evaluate choices of season opening dates, etc. Alternatively, their own preferences
may not satisfy the statewide population at all, in which case the public input system is
not representative and likely to continue to fail to optimize hunter satisfaction with
waterfowl regulations.

9. There is evidence demonstrating that the influence of hunting participation on hunter
stewardship and ethics is not universal among hunters and/or is not universally
expressed in all issues. Hunting may contribute to the development of stewardship
and related behaviors among the hunting community, but it does not appear to
guarantee that development nor is it the only means of influencing such development.
There is a growing recognition among waterfowl managers that human-dimensions
information may be just as important to developing successful hunting regulations
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and other management programs as is biological information. However,
incorporating social information into management processes in a rigorous, scientific
fashion represents a formidable challenge. There are three key reasons for this:

a) The complexity of the relationships between hunting regulations and the outcomes
managers seek, as well as a lack of consensus among managers about preferred
outcomes and their priorities;

b) A limited understanding of human-dimensions science among waterfowl managers;
and

¢) Limited funding for monitoring and research of human-dimension issues of interest.

Given these hurdles, we believe the waterfowl-management community must engage
in a more systematic discussion of human-dimension needs and their priorities
relative to other management activities. This report serves as a foundation for that
discussion.
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Recommended Actions

As previously explained, the relationship between regulations, satisfaction, participation
and involvement in conservation is very complex. Considerable effort by waterfowl
managers will be required to understand and incorporate this relationship in future
regulations.

Foundational research is needed to identify the appropriate hunter-related performance
metrics, how those parameters would be measured, and how they might be influenced by
changes in hunting regulations. In addition, monitoring tools need to be developed and
implemented that would allow us to discern changes after the fact. Most of these needs can
only be met through long- term efforts requiring significant financial commitments and
coordination from the waterfowl-management community.

The most productive level for addressing hunter satisfaction and participation issues in the
regulatory process will likely be at the State level, rather than at the federal domain of the
AHM process. However, to obtain a full picture of the complex interacting factors, research
and monitoring will be required at both levels. This will require waterfowl managers to
look at a broad array of factors that affect participation and become much more familiar
with human dimensions, rather than exclusively understanding the regulations process.

In addition, an evaluation of the public input process for developing regulations at both the
federal and state level is needed to ascertain the reliability of input provided by highly
specialized and involved hunters that participate through advisory committees and other
processes, and how accurately it represents the hunters of a state or region in optimizing
hunter satisfaction with waterfowl regulations.

46



Literature Cited and References

All literature cited in this report is included below. In addition, other related references
have been included.

Ajzen, L. (1991). The theory of planned behavior. Organizational behavior and human
decision processes, 50, 179-211.

Anderson, B. (1992). Preliminary results of the 1991 Illinois waterfowl] hunter survey.
Illinois Department of Conservation, Division of Wildlife Resources, Springfield, Illinois,
USA.

Anderson, W. L. & Williamson, R. A. (1994). Illinois waterfowl harvest, hunter activity,
and attitudes toward September Teal season, duck shooting time, and goose hunting
regulations in 1992-93. Illinois Department of Conservation, Division of Wildlife
Resources, Springfield, Illinois, Periodic Report No. 80.

Anderson, W. L., & Williamson, R. A. (1994). Preliminary results of the 1993-94 Illinois
waterfowl hunter survey. Illinois Department of Conservation, Division of Wildlife
Resources, Springfield, Illinois, USA.

Barro, S. C. & Manfredo, M. J. (1996). Constraints, psychological investment, and hunting
participation: Development and testing of a model. Human Dimensions of Wildlife,
1(3),42-61.

Beattie, K. H. (1981). The influence of game laws and regulations on hunting satisfaction.
Wildlife Society Bulletin, 9, 229-231.

Bissell, S. J. & Duda, M. D. (1993). Factors related to hunting and fishing participation in
the United States. Phase 2: Hunting focus groups. U.S. Fish and Wildlife Service, Division
of Federal Aid.

Boxall, P., Watson, D. & McFarlane, B. (2001). Some aspects of the anatomy of Alberta’s
hunting decline:1990-1997. Human Dimensions of Wildlife, 6, 97-113.

Brooks, R. (1992). A contingent valuation assessment of upland game bird hunting: hunter
attitudes and economic benefits. Montana Department of Fish, Wildlife and Parks, Helena,
Montana, USA.

Crissey, W. (1971). Some thoughts on wildlife research and management objectives.
Wildlife Society News, 134, 27-28.

Decker, D. J., Brown, T. L. & Enck, J. W. (1991) Factors affecting the recruitment and

retention of hunters: insights from New York. Proceedings of Congress of International
Union of Game Biologists 20:670-677.

47



Decker, D. J., Brown, T.L., & Gutiérrez, R.J. (1980). Further insights into the
multiple-satisfactions approach for hunter management. The Wildlife Society Bulletin, 8(4),
323-331.

Decker, D. J., Brown, T. & Seimer, W. F. (2001). Human Dimensions of Wildlife
Management in North America. The Wildlife Society, Bethesda, Maryland.

Decker, D. J., Brown, T. L., & Siemer, W. F. (2001). Understanding hunting participation.
In D.J. Decker, T.L. Brown, & W.F. Siemer (Eds.), Human dimensions of wildlife
management in North America (pp. 289-306). Betheseda, MD: The Wildlife Society.

Decker, D. J., Enck, J. W. & Brown, T. L. (1993). The future of hunting - will we pass on
the heritage? Paper presented at the 2nd Annual Governor’s Symposium on North
America’s Hunting Heritage, Pierre, South Dakota, August 24-26.

Dixon, D.O., Siemer, W. F. & Knuth, B. A. (1995). Stewardship of the Great Lakes
environment: A review of literature. HDRU Publ. No. 95-5. Department of Natural
Resources, Cornell University, Ithaca, New York.

Driver, B. L. & Brown, P. J. (1975). A socio-psychological definition of recreation
demand, with implications for recreation resource planning. In Assessing Demand for
Outdoor Recreation. Washington D.C: National Academy of Sciences.

Driver, B. L. (1985). Specifying what is produced by management of wildlife by public
agencies. Leisure Sciences, 7,281-295.

Duda, M. D, Bissell, S. J. & Young, K. C. (1995). Implications and recommendations.
Pages 35-42 in Factors related to hunting and fishing participation in the United States,
phase V: final report. Responsive Management, Harrisonburg, Virginia, USA.

Duda, M. D, Bissell, S. J. & Young, K. C. (1998). Wildlife and the American mind: public
opinion on and attitudes toward fish and wildlife management. Responsive Management,
Harrisonburg, Virginia, USA.

Dulffield, J. & Neher, C. (1991). 4 contingent valuation assessment of Montana waterfowl!
hunting: hunter attitudes and economic benefits. Missoula: Bioeconomics.

Enck, J. W. & Decker, D. J. (1991). Hunters' perspectives on satistfying and dissatisfying
aspects of the deer-hunting experience in New York. Human Dimensions Res. Unit. Publ.
91-4. Dep. Nat. Resour., N.Y.S. Coll. of Ag. and Life Sci., Cornell Univ., Ithaca, N.Y.

83pp.

Enck, J. W. & Decker, D. J. (1994). Differing perceptions of deer-hunting satisfaction
among participants and "experts." Northeast Wildlife, 51, 35-46.

48



Enck, J. W. & Decker, D. J. (1990). Influences on waterfowl hunting participation in New
York. Human Dimensions Research Unit, Department of Natural Resources, New York
State College of Agriculture and Life Sciences, Cornell University, Ithaca, New York,
USA.

Enck, J. W., Decker, D. J. & Brown, T. L. (2000). Status of hunter recruitment and
retention in the United States. Wildlife Society Bulletin, 28, 817-824.

Enck, J. W., Swift, B. L., & Decker, D. J. (1993). Reasons for decline in duck hunting:
insights from New York. Wildlife Society Bulletin, 21, 10-21.

Feltus, D., Nelson, C. & Safronoff, D. (1983). Preliminary report on attitudes of current
and former Michigan waterfowl hunters. Department of Park and Recreation Resources,
Michigan State University, Lansing, Michigan, USA.

Filion, F. L. & Parker, S. A. D. Human dimensions of migratory game-bird hunting in
Canada. Canadian Wildlife Service, Occasional Paper Number 51.

Fishbein, M. & Ajzen, L. (1975). Belief, attitude, intention, and behavior: An introduction
to theory and research. Reading, MA: Addison-Wesley.

Fishbein, M. & Manfredo, M. J. (1992). A theory of behavior change. In M.J. Manfredo
(Ed.), Influencing human behavior: Theory and applications in recreation and tourism
(pp. 29-50). Champagne, IL: Sagamore Publishing, Inc.

Fix, P. J., Teel, T. & Sikorowski, L. (2001). Study of proposed resident hunting license fee
increases in Colorado. Report to Colorado Division of Wildlife, Human Dimensions in
Natural Resources Unit, Colorado State University, Fort Collins.

Fulton, D. C. & Manfredo, M. J. (2004). A panel design to assess the effects of regulatory
induced reductions in opportunity on deer hunters' satisfaction. Human Dimensions of
Wildlife, 9(1), 35-56.

Fulton D. C., Vlaming, J., Lawrence, J. S. & Price, E. W. (2002). The 2000 waterfowl
hunting season in Minnesota: a study of hunters' opinions and activities: final report.

Minnesota Department of Natural Resources, Division of Wildlife, St. Paul, Minnesota,
USA.

Gan, C. & Luzar, E. J. (1993). A conjoint analysis of waterfowl hunting in Louisiana.
Journal of Agriculture and Applied Economics, 25(2), 36-45.

Gan, C. & Luzar, E. J. (1993). An economic analysis of waterfowl hunting in Louisiana.
Louisiana State University, Agricultural Center, Baton Rouge, Louisiana, USA.

Gan, C. & Luzar, E. J. (1993). An economic evaluation of owner-provided services in
Louisiana waterfowl leases. Louisiana Rural Economist, 55(2), 12-16.

49



Gigliotti, L. M. (2000). A classification scheme to better understand satisfaction of Black
Hills deer hunters: the role of harvest success. Human Dimensions of Wildlife, 5(1), 32-51.

Glass, R.J. & More, T. A. (1992). Satisfaction, valuation, and views toward allocation of
Vermont goose hunting opportunities. USFS Research Paper NE-668. Northeastern Forest
Experiment Station. Radnor, PA. Spp.

Gleason, J. S. & Jenks, J. A. (1997). A survey of natural resource professionals
participating in waterfowl hunting in South Dakota. Proceedings of the South Dakota
Academy of Science, 76: 91-104.

Graham, A. C. & Kruger, L.E. (2002). Research in adaptive management: Working
relations and the research process. USDA Forest Service Pacific Northwest Research
Station: Research Paper PNW-RP-538.

Halbert, C. (1993). How adaptive is adaptive management? Implementing adaptive
management in Washington State and British Columbia. Reviews in Fisheries Science,
1(3), 261-283.

Hammitt, W. E., McDonald, C. D. & Patterson, M. E. (1990). Determinants of multiple
satisfaction for deer hunting. Wildlife Society Bulletin, 18, 331-337.

Hannon, B. & Ruth, M. (1997). Modeling dynamic biological systems. New Y ork:
Springer Verlag.

Heberlein, T. A. (1991). Changing attitudes and funding for wildlife-preserving the sport
hunter. Wildlife Society Bulletin, 19, 528-534.

Heberlein, T. A. & Kuentzel, W. F. (2002). Too many hunters or not enough deer? Human
and biological determinants of hunter satisfaction and quality. Human Dimensions of
Wildlife, 7(4), 229-250.

Heberlein, T. A. & Thomson, E. (1991). Socioeconomic influences on declining hunter
numbers in the United States 1977-1990. In S. Csanyi & J. Ernhaft (Eds.), Transactions of
the 20th Congress of the International Union of Game Biologists, Part 2 (pp. 699-705).
Godollo, Hungary: University of Agricultural Sciences.

Heberlein, T. A., Trent, J. N. & Baumgartner, R. M. (1982). The influence of hunter
density on firearm deer hunters' satisfaction: a field experiment. Transactions of

the North American Wildlife and Natural Resources Conference, 47, 665-675.

Hendee, J. C. (1974). A multiple satisfaction approach to game management. Wildlife
Society Bulletin, 2, 104-113.

Heusmann, H. W. (1999). Special hunting seasons and resident Canada goose

50



populations. Wildlife Society Bulletin, 27, 456-464.

Hine, R. L., editor. (1961). Waterfowl management and quality hunting. A supplement to
Guide to Mississippi Flyway Waterfowl Management. Mississippi Flyway Council, St.
Louis, Missouri, USA.

Holling, C .S. (1978). Adaptive environmental assessment and management. New Y ork:
John Wiley and Sons.

Holsman, R. H. (2000). Goodwill hunting? Exploring the role of hunters as ecosystem
stewards. Wildlife Society Bulletin, 28(4), 808-816.

Holsman, R. H. & Peyton, R. B. (2003) Stakeholder attitudes towards ecosystem
management in southern Michigan. Wildlife Society Bulletin, 31(2), 349-367.

Humburg, D. D. (2000). AHM and considerations of hunter preferences. Adaptive Harvest
Management Working Group Report.

Humburg, D. D., Aldrich, T. W., Baker, S., Costanzo, G., Gammonley, J. H., Johnson, M.
A. Swift, B. & Yparraguirre, D. (2000). Adaptive harvest management: has anything really
changed? Proceedings of the Sixty-fifth North American Wildlife and Natural Resources
Conference (pp. 78-93). Wildlife Management Institute: Washington, D.C.

Humburg, D. D., Olson, G. S. & Sheriff, S. L. (1993). Attitudes and preferences of
Missouri waterfowl hunters. Missouri Department of Conservation, Columbia, Missouri,
USA.

Inglehart, R. (1990). Culture shift in advanced industrial societies. Princeton: Princeton
University Press.

Johnson, F. A. & Case, D. J. (2000). Adaptive regulation of waterfowl harvests: lessons
learned and prospects for the future. Proceedings of the Sixty-fifth North American Wildlife
and Natural Resources Conference (pp. 94-108). Wildlife Management Institute:
Washington, D.C.

Johnson, F.A., Moore, C. T., Kendall, W. L. Dubovsky, J. A. Caithamer, D. F, Kelley, Jr.,
J. T. & Williams, B. K. (1997). Uncertainty and the management of mallard harvests.
Journal of Wildlife Management, 61, 203-217.

Johnson, F. A., Williams, B. K., Nichols, J. D., Hines, J. E. Kendall, W. L., Smith, G. W. &
Caithamer, D. F. (1993). Developing an adaptive management strategy for harvesting
waterfowl in North America. Transactions of the North American Wildlife and Natural
Resources Conference 58, 565-583.

Johnson, F. & Williams, K. (1999). Protocol and practice in the adaptive management of
waterfowl harvests. Conservation Ecology, 3(1), 8.

51



Kraege, D. (1988). Factors contributing to declining waterfowl hunter participation in the
Pacific flyway. State of Washington, Department of Wildlife, Olympia, Washington, USA.

Kraft, M. (1992). Survey of former duck hunters. Kansas Department of Wildlife and
Parks, Topeka, Kansas, USA.

Kraft, M. (1993). Characteristics of Central flyway waterfowl hunters and harvest.
Adaptive Management Work Group, South Carolina, USA.

Kramer, G. W., Carrera, E. & Zaveleta, D. (1995). Waterfow] harvest and hunter activity in
Mexico. Proceedings of the Sixtieth North American Wildlife and Natural Resources
Conference (pp. 243-250). Wildlife Management Institute, Washington, D.C.

Kuentzel, W. & Heberlein, T. (1998) Why do hunters skybust? Personal disposition
of social influence. Human Dimensions of Wildlife, 3(1), 1-15.

Lancia, R. A., Braun, C. E., Collopy, M. W. Dueser, R. D. Kie, J. G., Martinka, D. J.,
Nichols, J. D., Nudds, T. D., Porath, W. R. & Tilghman, N. G. (1996.) ARM! for the
future: adaptive resource management in the wildlife profession. Wildlife Society
Bulletin, 24(3), 436-442.

Langenau, R., Moran, J., Terry, J. R. & Cue, D. C. (1981). Relationship between deer deer
kill and ratings of the hunt. Journal of Wildlife Management, 45, 959-964.

Langenau, R. & Peyton, R. B. (1982.) Policy implications of human dimensions
research for wildlife information and education programs. Transactions of the Northeast
Section of The Wildlife Society, 39, 110-135.

Lee, K. N. (1993.) Compass and gyroscope: Integrating science and politics for the
environment. Washington, DC: Island Press.

Loomis, J. B. (1993). Integrated Public Lands Management: Principles and Applications to
National Forests, Parks, Wildlife Refuges, and BLM Lands. New York: Columbia
University Press.

Lungle, K., Ringelman, J. & Birkholz, S. (1998). Profile of Alberta duck hunters: the
North American duck hunter survey. Alberta Environmental Protection, Fisheries and
Wildlife Management, Division Occasional Paper Number 19.

Manfredo, M. J. (2002). WildlifeViewing in North America: A Management Planning
Handbook. Coryvallis: Oregon State University Press.

52



Manfredo, M. J., Teel, T. & Bright, A. (In Press). Application of the Concepts of Values
and Attitudes in Human Dimensions of Natural Resources Research. In Two Decades of
Research in Human Dimensions of Natural Resources: Summary of Research Prepared for
the 2004 International Symposium on Society and Resource Management, Colorado State
University, Fort Collins, CO.

Manfredo, M. J., Teel, T.L. & Bright, A.D. (2003). Why are public values toward wildlife
changing? Human Dimensions of Wildlife, 8(4), 287-306.

Manfredo, M. J., Vaske, J. J. & Decker, D. (1995). Human dimensions of wildlife
management: basic concepts. Invited chapter in Wildlife and Recreationists: Coexistence
through Management and Research. R. Knight and K. Gutzwiller (eds.). Island Press.

McCullough, D. & Carmen, W. (1982). Management goals for deer hunter satisfaction.
Wildlife Society Bulletin, 10, 49-52.

Mehmood, S., Zhang, D. & Armstrong, J. (2003). Factors associated with declining license
sales in Alabama. Human Dimensions of Wildlife, 8(4), 243-262.

Miller, C. A. (2000). Managing overabundance in the face of social conflict: the case of
lesser snow geese. Transactions of the North American Wildlife and Natural Resources
Conference, 65, 300-309.

Miller, C. & Graefe, A. (2001). Effect of harvest success on hunter attitudes toward
white-tailed deer management in Pennsylvania. Human Dimensions of Wildlife, 6, 189-
203.

Miller, C. A. & Vaske, J. J. (2003). Individual and situational influences on declining
hunter effort in Illinois. Human Dimensions of Wildlife, 8(4), 263-276.

Miller, J. R. & Hay, M. J. (1981). Determinants of hunter participation: duck hunting in the
Mississippi flyway. American Journal of Agricultural Economics, 63, 677-684.

Miller, S. E. & Bart, J. (1987). Ohio waterfowl hunter questionnaire, 1983: a synopsis.
Ohio Department of Natural Resources, Division of Wildlife, Inservice Note 589.

Ministry of Environment and Parks. (1987). An examination of the reasons for the decrease
in hunting license sales (excerpts). Economic Analysis Section, Planning and Assessment
Branch and Biometrics Section, Wildlife Branch. Ministry of Environment and Parks,
British Columbia, Canada.

Molnar, J. J. & Smith, J. P. (1982). Satisfaction with rural services: the policy preferences
of leaders and community residents. Rural Sociology, 47(3), 496-511.

53



Nichols, J. D. (2000). Evolution of harvest management for North American waterfowl:
selective pressures and preadaptations for adaptive harvest management. Proceedings of
the Sixty-fifth North American Wildlife and Natural Resources Conference (pp. 65-77).
Wildlife Management Institute, Washington, D.C.

Nieman, D. J., Hochbaum, G. S., Caswell, F. D. & Turner, B. C. (1987). Monitoring hunter
performance in prairie Canada. Proceedings of the Fifty-second North American Wildlife
and Natural Resources Conference (pp. 233-245). Wildlife Management Institute:
Washington, D.C.

Olsen, R. E. & Afton, A. D. (1999). Goose hunter opinions concerning proposed
management actions to reduce the mid-continent population of lesser snow geese. Wildlife
Society Bulletin, 27, 109-114.

Oregon Department of Fish and Wildlife. (1993). Results of the 1993 Oregon waterfowl
hunter survey. Game Bird Program Staff, Wildlife Division, Oregon Department of Fish
and Wildlife, Portland, Oregon, USA.

Peterle, T. J. (1977). Changes in responses from identical Ohio hunters interviewed in
1960-61 and 1973-74. Transactions of the North American Wildlife and Natural Resources
Conference, 42, 156-168.

Peyton, R.B. (2000). Wildlife Management: cropping to manage or managing to crop?
Wildlife Society Bulletin, 28(4), 774-779.

Pierce, C.L., Ringlelman, J. K., Symczak, M. R. & Manfredo, M.J. (1996). An
investigation of factors affecting waterfowl hunting participation in Colorado. Project
Report No. 10. Project Report for the Colorado Division of Wildlife, Fort Collins:
Colorado State University, Human Dimensions in Natural Resource Unit.

Pomerantz, G. A. & Decker, D. J. (1986). Impediments to youth participation in hunting.
Human Dimensions Research Unit, Department of Natural Resources, New York State
College of Agriculture and Life Sciences, Cornell University, Ithaca, New York, USA.

Potter, D. R., Hendee, J. C., & Clark, R. N. (1973). Hunting satisfaction: game, guns, or
nature. Transactions of the North American Wildlife and Natural Resources Conference,
38, 220-229.

Responsive Management. (2002). Washington hunters’ opinions on and attitudes toward
game species management. Responsive Management, Harrisonburg, Virginia, USA.

Responsive Management. (2002). Washington residents’ opinions on and attitudes toward

hunting and game species management. Responsive Management, Harrisonburg, Virginia,
USA.

54



Riley, S. R., Decker, D. J., Carpenter, L. H., Organ, J. F., Seimer, W. F., Mattfield, G. F. &
Parson, G. (2002). The essence of wildlife management. Wildlife Society Bulletin, 30(2),
585-593.

Riley, S. R., Siemer, W. F., Decker, D. J., Carpenter, L. H., Organ, J. F. & Berchielli, L. T.
(2003). Adaptive impact management: an integrative approach to wildlife management.
Human Dimensions of Wildlife, 8, 81-95.

Ringelman, J. (1993). The U.S. duck hunter: seasonal bag size, shooting selectivity, and
attitudes — update for the Central flyway technical committee. Colorado Division of
Wildlife, Denver, Colorado, USA.

Ringelman, J. (1997). Effects of regulations and duck abundance on duck hunter
participation and satisfaction. Proceedings of the Sixty-second North American Wildlife
and Natural Resources Conference. Wildlife Management Institute: Washington, D.C.

Scherff, K. L. & Ringelman, J. K. (1994). Preferences, attitudes, and behavior of North
American waterfowl hunters: a compendium of references. Colorado Division of Wildlife,
Denver, Colorado, USA.

Schoenfeld, C.A. & Hine, R.L., editors. (1958). A guide to Mississippi Flyway waterfowl
management, vol. 2. Mississippi Flyway Council.

Shelby, B. & Heberlein, T. A. (1986). Carrying capacity in recreation settings. Corvallis:
Oregon State University Press.

Shindler, B. & Cheek, K. A. (1999). Integrating citizens in adaptive management: A
propositional analysis. Conservation Ecology, 3(1), 9.

Smith, R. I. & Robert, R. J. (1976). The waterfowl hunters’ perceptions of the waterfowl
resource. Proceedings of Forty-first North American Wildlife Conference (pp. 188-193).
Wildlife Management Institute, Washington, D.C.

Soulliere G. J. & Frawley, B. J. (2001). Michigan waterfowl hunter activity and opinions
on regulations, management, and satisfaction, 1998-1999. Michigan Department of Natural
Resources, Wildlife Report No. 3357.

Soulliere, G. J. & Frawley, B.J. (2003). Michigan waterfowl hunter activity and opinions
on regulations, management, and satisfaction 2001-2003. Michigan Department of Natural
Resources Report No. [DRAFT]. February 2004.

Stankey, G. H., Lucas, R. C. & Ream, R. R. (1973). Relationships between hunting

success and satisfaction. Transactions of the North American Wildlife Conference, 38, 235-
241.

55



Swift, B. L. (1991). Potential waterfowl hunters in New York. New York State Department
of Environmental Conservation, Game Bird Unit, Delmar, New York, USA.

Teel, T. L., Bright, A. D. & Manfredo, M. J. (2003). Regional results from the pilot phase
of the research project entitled “Wildlife Values in the West”. (Project Rep. No. 55).
Project Report for the Western Association of Fish and Wildlife Agencies. Fort Collins,
CO: Colorado State University, Human Dimensions in Natural Resources Unit.

Teel, T., Fix, P. & Sikorowski, L. (2001). Historic trends in Colorado hunting and fishing
license sales, 1975-1999. Report to Colorado Division of Wildlife, Human Dimensions in
Natural Resources Unit, Colorado State University, Fort Collins.

Teisl, M. F., Boyle, K. J. & Reiling, S. D. (1991). Highlights from the 1988 survey of
migratory waterfowl hunters in Maine. Department of Agricultural and Resource
Economics, 434, 1-4.

The future of hunting in Idaho: preserving our hunting heritage. (1994). Issues and
Recommendations from the Idaho Hunters’ Rally.

Vaske, J., Fedler, A. & Graefe, A. (1986). Multiple determinants of satisfaction from a
specific waterfowl hunting trip. Journal of Leisure Research, 8, 149-166.

Walters, C. J. (1986). Adaptive management of renewable resources. New York: McGraw-
Hill.

Washington Department of Wildlife. (1990). 1990 duck hunter opinion survey summary.
State of Washington, Department of Wildlife, Olympia, Washington, USA.

Wentz, J. & Seng, P. (2000). Meeting the challenge to increase participation in hunting and
shooting. A Final Report/Handbook to the National Shooting Sports Foundation and the
National Hunter Education Association. Silvertip Productions, Ltd., Canal Winchester,
Ohio, USA.

Williams, B. K. (1997). Approaches to the management of waterfowl under uncertainty.
Wildlife Society Bulletin, 25(3), 714-720.

Williams, B. K. & Johnson, F. A. (1995) Adaptive management and regulation of
waterfowl harvests. Wildlife Society Bulletin, 23(3), 430-436.

Zinn, H.C., Manfredo, M.J., & Barro, S.C. (2002). Patterns of wildlife value orientations in
hunters’ families. Human Dimensions of Wildlife, 7(3), 147-162.

56



Appendix A

Think Tank Participants

Jody Enck

Cornell University
118 Fernow Hall
Ithaca, NY 14853
607-255-8192
jwed@cornell.edu

Michael Manfredo

Colorado State University

233 Forestry Building

Fort Collins, CO 80523-1480
970-491-0474
manfredo@picea.cnr.colostate.edu

Guy Zenner

Iowa Department of Natural Resources
1203 North Shore Drive

Clear Lake, IA 50428

515-357-3517

gzenner@netins.net

Andy Raedeke

Missouri Department of Conservation
1110 S. College Ave.

Columbia, MO 65201

573-882-9909
Andrew.Raedeke@mdc.mo.gov

Fred A. Johnson

U.S Fish and Wildlife Service
7920 NW 71% St.

Gainesville, FL 32653
352-264-3532

fred a Johnson@fws.gov

Jim Gammonley

Colorado Division of Wildlife
317 West Prospect

Fort Collins, CO 80526
970-472-4379
jim.gammonley@state.co.us

Diane Eggeman

Florida Fish and Wildlife Conservation
Commission

8932 Apalachee Parkway

Tallahassee, FL 32311

850-488-5878
diane.eggeman@fwec.state.fl.us

R. Ben Peyton

Michigan State University

13 Natural Resources Building
East Lansing, MI 48824
517-676-9693
pevton@msu.edu

Shorna R. Broussard

Purdue University

195 Marsteller St., Forestry Building
West Lafayette, IN 47907-2033
765-494-3603

srb@fnr.purdue.edu

Paul Padding

U. S. Fish and Wildlife Service
10815 Loblolly Pine Dr.
Laurel, MD 20708-4028
301-497-5982

paul padding@fws.gov

57



Jerry Serie

U.S. Fish and Wildlife Service
12100 Beech Forest Rd., Rm. 224
Laurel, MD 20708-4038
301-497-5851

jerry serie@fws.gov

Robert Byrne

Wildlife Management Institute
1146 19" St. NW, Suite 700
Washington, D.C. 20036
202-371-1808
bbyrne@wildlifemgt.org

David J. Case

D.J. Case & Associates
607 Lincolnway West
Mishawaka, IN 46544
574-258-0100
dave@djcase.com

Robert Cox

U.S. Geological Survey
8711 37™ St.

Jamestown, ND 68401-7317
701-253-5509

robert cox@usgs.gov

Don Kraege

Washington Department of Fish and Wildlife
600 Capital Way North

Olympia, WA 98501-1091

360-902-2522

kraegdkk@dfw.wa.gov

58



